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NOTES FOR THE MONTH. 

Tee Prime* Minister, who was accompanied by Mr. Noel 
Buxton, Minister of Agriculture and Fisheries, and Mr. Walter R. 

•if • 4 » Smith, Parliamentary Secretary, received 
Prijne lo, Downing Street, on 1st February. 

1 members of the Agricultural Advisory 

Committee for England and Wales, 

The Prime Minister said that he had 
Comnui * invited them to see him . in order to 
assure them that the Government was exceedingly anxious 
to tackle the agricultural problem, and that he regarded 
the condition of the industry as a national concern. While 
the Government had to rule out any hope of Protection or 
subsidies of the kind suggested hitherto, it was most earnest in 
its desire to be of every possible assistance in other directions, 
and a special Committee of the Cabinet had been appointed 
to examine the problem. The Government would welcome 
advice and guidance from practical men who knew the difficul- 
ties and who would make suggestions for placing agriculture 
on a sound, scientific and businesslike footing. 

He added that he felt that the great contribution that the 
Labour Government could make to the solution of the question 
was that they would relate the problem of the country to the 
problem of m town, , and that if the agricultural problem was 
treated as merely a fanners* or a farm labourers’ one, 
also treated as . a town problem, no solution at all wou e 
arrived at., 

Short speeches were made in reply by Mr.R^B.Eob ms, 
Mr. George Edwards, M.P., Lord Ailwyn, Sir Douglas ^^e^on. 
Lord Clintoa, Mr. McLaren and Mr. McCaig, all of 
whom expressed the appreciation of the Committee at the 
invitation to meet the. Prime, Minister and their desire to assist 
(W) P.6./R.4. 8/a. If.* 8. ^ 
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tbe Government in regard to'^taiy measures which could ht 
taken for the beneht of agriculture. 


Agricnltonl 

Credit 

Societies. 


Thb Minister of Agri<mltUio, the Hon; Noel Buxton, 

M.P., in reply to a question in to of Commons, made 

the following statement 

“With the object of encouraging the 
formation of societies for the provision 
of short term loans to farmers under 
Part TI of the Agrieulturd Credits Act, the Government, 
have decided that advances to such societies should be 
made at bank rate varying — with a minimum of 4 per cent. 
Under present conditionB this means a redaction of one per 
cent, in the rate of interest. I hope that farmers will realise 
the greatly increased advantages thereby offered under 
Part IT of the Agricultural Credits Act,“ 

This arrangement enables Agricultural Credit Societies formed 
under the Act to obtain advances from the Government at the 
current bank rate with a minimum of four per cent., and will 
enable the societies to lend the money at their disposal to their 
members at about one per cent, above bank rate. 

A new leaflet has been prepared explaining the way in which 
credit societies can be formed and setting out the terms and 
conditions on which advances may be made to such societies. 
Copies can be obtained on application to The Secretary, Ministry 
of Agricultum, Whitehall Place, S.W.l. 


Thb Ministry of Agriculture is prepared to consider applica- 
tions from j^icultural co-operative sodeties for loans to enable 

Loans to Afirieul- ^ forms of co-operation 

directed lb me ireparation and marketing 
tiirai co-of^iauV6 , . . r 

j; of a^cnlfnral produce, such as bacon 

factories and milk depots. Provision will 
be made in to Inmates of the Ministry ftn the year 1924-5 for 
tins puTfiose.' 

It will be rei^mbered th# the Departmental Committee on 
the rdstribnrion and Prices of Agricultural Produce both in its 
various Interim Beports and in its Pinal Import strongly ur^ed 
to peed for State assistance to co^peratiye societies enaasei 
in the sale, preparation or manufacture of farm prodiif’ts. by 
providing adtoces towards expenditure on bnildings, 

1^, plant tw eqmpment also recommended 
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th^ l^pointment by the Minister of Agriculture of a small Stand- 
Adviiwry Conomittee to consider tlie merits of applications 
for the Committee being constituted so as to include 

in its membersiup those possessing not only an extensive know- 
ledge of agricultural conditions, but also some experience in 
finance and commerce. The Minister proposes to adopt this 
recommendation, and it is hoped that it will be possible to 
announce the composition of the Committee at an early date. 

The eiact terms and conditions on which the advances are 
to be made be settled after consultation with the proposed 
\dvisory Committee, but in order to enable societies to consider 
the matter without delay the following provisional conditions 
are given as an indication of the lines on which loans will be 


i.n The Ministry of Agriculture will make loans to agricultural 
co-operative societies legisteied under the Industrial and Provident 
Soci^ies Act to the extent of such funds as may he placed at its 
dUuosal In ‘>rder chat a scciety may be eligible for a loan the 
^cietv must have for its object such agricultural purpose as may 
f 'roved by the Ministry, and its capital must be subscribed 
mairiy by agriculturists. The share capital paid up by the sub- 
w be not less than ts. per £1 share, and the rate of 
Z the paid-up share capital must be limited to 5 per cent 
“Tlr oHhe Wan Lm the Ministry ..11 net 

is satisfied that the remaimng capital 
the pSi «Tuip-nt and .otaiag of the society 

only be taade to 

of iniproTement ot estimated to be spent on 

.ill not in m "n * X tnd plant, 

the impWvoment ® ban escefd the sum of £10,000 

^4) In no case will the Mrmsiry 

to any dao society. jojvn will be secured 

(5) In the case of a Idling uncalled capital 

by a first debenture apon ell the asstts t 

of tie sorietj. In the case of “ pknt obtained ot 

if possible by a first cbsrge on th p ^ cj„„ot be 

improved with its assistance. _ satisfactory security, 
given the Ministry wi" ^ 5 p„ cent, per annnm, 

(6) Interert isiU te charged en tire to at 6 ^ 

and the loan will be r.'payabl6 in i t ' repapn®* of 

not eaeeediBf! twenty I'"'' The first 

principal WU .he P»y“’>’« ’“ '-rr may if the society 

respect e! bote Interest and prmnpa . Wan a 

be defen»d.l«.thirty montts after h ^ade ,n 

actually p«a: orer by the Ministry, c, > ,2 
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more than on® instalment, ihirty months after tiie date when the 
erst instalment is paid. The first payment to the Ministry will be 
six months' interest on the whole amonnt of the loan and a propoi. 
tion of the principal according to the period of the loan. When 
the first payment is deferred as suggested above, the repayment of 
the interest and of the principal will need to be ^justed so that 
the whole loan is repaid within a period* not exceeding twenty yean 
from the date when the loan is first made. 

(7) The Ministry must i^rve the right to require at any time 
immediate repayment of the principal of the loan and all oiit> 
standing interest, but there would be no intention to exercise tliis 
right so long as the Society was managed to the satisf^ion of the 
Ministry. The Ministry will also have the right, if it so desires, 
to appoint, either temporarily or permanently, a representative 
on the Committee of Management of any society to which a loan 
is made. 

(8) The society shall caure an audit of accounts to be made 
yearly, and a copy of the auditor's report and of the accounts shall 
be supplied to the Ministry. The books of the society shall be open 
to inspection by an ofBcer of the Ministry at any time. 

• * • ♦ • * 

The Minister made a statement in the House of Commons 
on the 18th February on foot-and-mouth disease, from which 
the following extracts, dealing with the 
slaughter policy, and with research, are 
taken : — 

The slaughter policy has been called into 
question and very naturally is a subject 
of great public interest. The Ministry has maintained the policy 
of eradication by the immediate slaughter of all infected 
animals. That policy was subjected to an exhaustive review two 
years ago by a Committee of which Mr. Pretyman, formerly 
Member for Chelmsford, was Chairman, and that Committee 
reported on the whole strongly in favour of the policy. Owing 
to the highly infective nature ^ the disease, isolation has, as a 
rule, been adopted only in a few cases of pedigree stock of 
very high value. ' Prior to 1922 the slaughter policy was very 
successful, tmd &e average annual cc^t to the Exchequer for 
several years before 1922 was a year. On the Continent, 

where the disease is endemic, isolation has been adopted o 
necesBity-^dt wbuld be impossible to ^mp out foot-and-mouth 
disease in most Contmental countries — and the annual loss, or 
instance, b France, is said to be about £5,000,000, and m 
HoBand the amount lost is esthnated at £2,500,000. Pespi 

theTieaVy which the slau^ter poUcy bvoh^^ 
ago <vnd the s^ greater coirt now, it has never been 


Foot-and-Mouth 
Disease: State- 
ment by the 
Minister. 
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whether the policy of mere isolation is not « f. i 

with OUT policy. I have thought il 

order to get a complete review of the situatinn^'’ 

Mr. Pretyman to preside over a Committee which S'co'2 
of some other gentlemen, as well as himself wLn nr , 

.f ,b. I-.., ",fr 

Mmiarr, Mr H. Getmiin uid Mr. 

have asked them not merely to review the whole situation a i 
the procedure adopted but to go again into the comparaS 
results and to state their opinion between one policy Ld the 
other. ^ 


It is very important to realise that this country being an 
island, ^ IS capable of getting clear much more easily than other 
countries. Experience also shows that the results of slaughter 
have given satisfaction in the United States, Canada, Australia 
New Zealand, Norway and Sweden. The United States had the 
disease and they eradicated it by slaughter at an expense of 
£1,500,000, since when they have been entirely free. In the 
same way, rinderpest has been completely stamped out in this 
country, as. well as other diseases which we hardly hear spoken 
of now, but which some of us remember to have been very 
common. 

If the disease were to become established and endemic 
here, as it almost certainly would become if isolation were 
adopted, among the subsidiary results would be the serious 
effect upon our export trade which we all know is a highly 
valuable item. Isolation not only requires too elaborate an 
organisation to be effective, but even in the few eases in which 
it has been adopted recently it has been very difficult to control 
the spread of the disease, and some cases have been freshly 
infected on premises on which isolation had taken place. The 
buildings on most farms are quite unsuitable for isolation, and 
you would require something much more elaborate to make the 
system a real success. Up to now we have the opinion of the 
majority of British agriculturists in favour of the slaughter 
policy, and during the present attack both the Council of 
Agriculture for England and Wales, and the Statutory Agricul- 
tural Advisory Committee, have approved of the policy of the 
Ministry. Another important consideration is that Great 
^^ritain has had extraordinary success with the policy in the 
past, and that the difficulty of isolation would be greater^here 
than elsewhere because of the much greater stock of sheep in 
this country. Other countries have a much lower stock of 
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£uid we have an mrnsiwl area of pasture on whadi sheep 
together and on which it would be impossible to carry out 
any effective isolation. ! 

One other subject repahe on wJ4ch I w like to say a 
few words, and that is the qu^on of research. Beseareh, 
to my mind, presents the oidy aspect of interest and satisfactory 
work on which we can dwell with pleasiure in connection with 
animal diseaso. There is very ms^nificent work done at the 
laboratories of the Ministry, and at many laboratories, some of 
which the Ministry agists with money, up and down the country. 
The possibility of such a visitation recurring, to my mind, 
necessitates much greater attention being paid to research, both 
into the causes of the epidemic and also into the possible means 
of immunising stock against infection. The idea has prevailed 
hitherto that we were putting our foot upon the disease, and, 
therefore, research did not receive very serious attention 
in this country till a few years ago. Prior to 1920, I 
find, there was no particular investigation because of the 
extreme danger of spreading the disease. In 1912, a Commis- 
sion was sent to India, with instructions to begin the investiga- 
tion of the origin and means of transmission of the disc^'se, 
but they found it was impossible to make any satisfactory 
progress with their studies because of the universal prevaknce 
of the disease in a mild form, so that animals for experiment 
could not be found that were either free from the disease or not 
to some extent immune from it. 

Following that, in 1920, a Committee was appointed, under 
the Chairmanship of Professor Muir, of Glasgow, which made 
investifirations into the artificial eultivaticji of the V’rus and into 
the visibility of the microbe, the bacillns, but no success has as 
yet been met with in that respect. The Committee established 
a laboratory at Harwich, they asked the Admiralty for a dis- 
used warship, th^ atichored two lighters, on which the animals 
lived, alongside tliis ship, and for seven months they caried 
on research, but it the end of that time they came to the con- 
clusion that it could not be mufitably carried any fortber. 
The numb^ of y^malfl was too limited, there was great difficulty 
in msintaining a supply d vims, and another trouble has been 
iffiat the virus, when hitraiffit distance, loses its vim- 

Imice with great rapidity, and nttvst Tsri»bly and unexuected 
Hie patholouiste in chai^ foiled to discover within tbs peno 
any mefiiod of cultivating dm yfms, and die Committee con- 
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ctaded.ftat tiiey had better stop, unless it could be continued 
on 8 much larger scale, preferably on an island They ^6^ 
:£13,000 on that piece of work. ^ 

• I’een continuous and organised 

■nvcs^ation by the efficient veterinary staffs of countries whe“ 
the^ di^W prevade mdely such as France, Germany 
Switzerland, and Holland, and in spite of all that, the greatest 
difficultieB have been met, owing to the fact that the vims is 
nltra-microseopic. This is a general question of interest not 
only in connection with foot-and-mouth disease, hut s'^ientisis 
rH over the civilised world are working at this matter of visibility 
or nltra-invigibility, and when that has been advanced, foot- 
and-month disease, with other diseases, will be dealt with with 
far greater esse. There is work being done all over the world 
on what is really the basis of research, but so far thpse investi- 
gations have not succeeded. They have not cultivated the 
organism, and they have not found a vaccine. Quite lately, 
a German investigator was said to have made a very great 
advance, and the German Government gave permission for him 
to discuss the matter with one of our representatives. O^e of 
OUT officials has been sent, and we are hoping for his report. 

There are experiments being carried out under the Ministry's 
chief veterinary officer, and we are examining the possibility of 
further investigations. Sir Eobert Sanders referred the ques- 
tion to the well-known scientist, Sir William Leishman, as to 
the proper sphere of inquiry, and I propose to appoint a. Com- 
mittee, consisting of both veterinarians and human pathologists, 
with instntetions to frame a scheme of investigation, and then 
to allocate to each branch of it the particular indiridnals who 
are most suitable, the Committee to sunervise and to co-ordinate 
the results. That will cost money, and we have obtained the 
consent of the Treasury for a sum sufficient to carry on that 
work for »>me years. We cannot anticipate that this very 
difficult inquiry will come to an end for a very long peWod. It 
might be several years before any adenua^e results were 
obtained. I think we may hone that such an exhaustive inouiry 
may lead to very valuable results, which have never been gained 
in this eouDitry up till now. T think that is all I had better say 
now. It seems to me that from this very sombre subiect one very 
thing emerges, and that is the unremitting work done by 
tbose concerned with the outbreaks, and the untiring labnurs^con- 
liocted with the r^earch which has already been carried out. 
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National Stud. 


Mb. Laubbbt asked the Minister of Agriculture in the House 
of Commons on 18th February what were the capital coats 
in buildings and other expenses incurred 
in the taldng over of the national racing 
stud; whether such sums were paid out of borrowed money; 
what have been the financial results of Government racing 
during the past year; and whether it is intended to continue 
this pastime at the taxpayers* expense. 

In reply, Mr. Buxton stated that the national stud was 
established in 1916, primarily on military considerations, as 
the result of the gift to the Government by Lord Wavertree of 
his valuable thoroughbred stud, together with all the live and 
dead stock on his Tully estate in Kildare. The owners’ and 
tenants’ interests were purcha^d for £47,625 by means of a 
Vote of Parliament. The stud is maintained as a breeding, and 
not a racing, establishment, and there is an accumulated tradin<^ 
profit up to Blst December, 1922, of £83,550. There is no 
reason to think that the trading account for last year will not, 
also, show a profit. It is intended to maintain the national 
stud, and, it is hoped, to the continued benefit of the taxpayer. 


In reply to a question in the House of Commons on the 
19th inst., the Minister of Agriculfmre stated that he had care- 
fully reviewed the circumstances of Heavy 


Heavy Horse 
Breeding Grants. 


Horse Societies in relation to the Ministry's 
Live Stock Improvement Scheme, and was 
satisfied that the withdrawal of grants to those societies in 1922 
had discouraged co-operation among farmers in the hiring of 
stallions, and had otherwise proved detrimental to the heavy 
horse breeding industry; he had, therefore, decided to restore 
the grants so far as direct subsidy to a society is concerned. 


In reply to a question in the House of Commons on 
20th Februaiy^sas to ^he date whwi* legislation would be intro- 
duced to give effect to the Prime Minister's 
promise with r^ard to the setting up of a 


Agriciili^ . 


wages board and legal minimum wage for 
agricultural workers, the Minister d Agriculture said that he 
was not yet in a positipn to state when it would be possible to 
intr^uce lef^slation to deal with the question of agricultural 
wages, but every effort was beit^ made te press forward with 
this question, and he hoped t^ he would be able to submit bis 
pimfosals to thi Souse ^ an date. 
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Q]HBBS was a further marked advance in the general level 
of prices of agricultural produce in January, the average 
, .. . increase over the corresponding month in 

The AgnCUl 1911-13 being 61 per cent., com- 

Inder Numher. 

with 56 per cent, in December. 
There has been a continuous rise since October, but the figure 
is still lower than at this time last year. 

In the following table are shown the percentage increases 
moEthly since January, 1920:- 

_ _ nrimiT mDO k-cvnknv. nv THR nfiRRESrONDISO 


Month. 
January ... 
February ... 
March 
April 
May 
June 
July 

August ... 
liiepteniber 
October ... 
November 
Drtjettiber 


Month in 1911-13. 
1920. 1921. 1922. 

1923. 

1924. 

200 

183 

75 

68 

61 

195 

167 

79 

63 

— 

189 

150 

77 

59 

— 

202 

149 

70 

54 

— 

180 

119 

71 

54 

— 

175 

112 

68 

51 


186 

112 

72 

53 


193 

131 

67 

54 

, ' 

202 

116 

57 

56 


194 

86 

59 

61 


193 

79 

62 

53 


184 

76 

59 

56 



Although the advance in wheat prices wnicn octuiicu ^ 
November and the first half of December was m enupted 

«)mewhat higher Fi^es ^ January^^^^^^ 

usual feature at this season. together, and all 

« .4. .4.4, ‘X.il 

to . d«idrf .d»nM ” * 5 ,1 j„.„, .» 

The most prominent feature ^ t,o months 

the rapid advance m P™®®' , ” nearly £1 per 

of 1923 prices at the wholesale mar e ^ 
ton, while January prices averaged n y more 

than those Of December. Potatoes are now 
than twice their pre-war price, ^^olesale prices were 

position in January of shortage has been 

practically at pre-war evei. y prices 

experienced in the markets, a _ , gjfects of 

is probably in part due to anticipa lo ^ ^923 

the railway strike in relation to normally about one- 

Potatoes are estimated to represe jn this 

twentieth of the total annual f rise of five points 

country, and two points out o 




in^tbe general index number a^e thu 9 accounted lor by the 
increase in potato " 

Fat cattle and sheep advsmced in price in Janna^, contrary 
to the usual fall ate the Christmas trade* 1^ pigs were 
cheaper, although the dech^® was relatiydy n%;jgreakr than 
normally occurs between Beoember and<January. All classes 
of fat stock, Iwweyer, and especially p^, a^ rfieaper than at 
this time last when both sheep and pigs were excep- 
tionally dear; 

So maxty jitarkets are closed to store stock at present that 
average prices of dairy cows and stmes are not tboroughlv 
representative of trade throughout the country. The figures 
quoted in the table given below indicate, however, that store 
cattle and sheep are dearer, but that store pigs are cheaper, 
probably in sympathy with conditions in the trade for fat pige. 

Apart from these changes, there has been little noticeable 
alteration during the month. Poultry, after experiencing a 
dear Christmas trade, has relapsed to about the November 
level, 60 per cent, above the average pre-war prices. Eggs 
remain comparatively dear at 85 per cent, above the price in 
the corresponding month in 19114913, while dairy produce 
shows comparatively little change on the month; cheese is Is. 6d. 
per cwt. cheaper, but this fall is less than normally occurs at 
this season, and the index number shows an advance of 5 points. 
No appreciable improvement in hay prices can be recorded. 

The following table shows the average increases during recent 
months and in Jsmuary, 1923, in the prices of the principal 
commodities:-* 

PxsomrrAat Incebas* as gompaekd with thb Avbhagk Peiceb ruling i» 
TBB OOBEKSPOMDIKO MONTHR OP 191143. 

1923. 1924. 


Commodity. 


S'pt 

Oct. 

Nov. 

DpC. 

Wheat 

33 

19 

20 

22 

3.3 

Barley 

>: 20 

30 

25 

25 

27 

Oata ... 

5- 43 

30 

26 

24 

30 

Fat cattle 

61 

45 

44 

47 

49 

Fat sheep 

- MS 

79 

76 

77 

72 

Fat ; 

li» 

55 

48 

47 

43 

0idry ottWfl i., 

74, 

52 

61 

67 

— 

Store cattie ... 

36 

27 

27 

25 

— 

Store ahepp i 

r# 105 

109 

99 

88 

— 

Storep^ ... 

171 

% 

82 

76 

— 

1^.* ... 

86 

75 

. 92 

92 

86 

... 

81 

' 67 

65 

58 

77 


90 

67 

72 

75 

90 


73 

56 

61 

64 

68 

Oheeae 

$5. 

74 

: 76 

73 

71 



75 

62 

80 

91 

... 

43 

U 


- 1* . 

0 




Jan, 

84 

84 
3R 

50 
87 
43 

51 
35 
91 
32 

85 
60 
87 
68 
76 

12 



UiiOI 
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A TBimLMO rAHMEBI ViK. 


A TrSTeBing . ™* MuBtries Intelligence Bureau 
FUlteiy v«a. ® /“wy with regard to rural 

4 t r*. *“"1“ As the 

result Of tie report of Mr. Blkington, the Secretary of h 

Bureau, who earned out the survey, it was decided that 80u,e 
attention should be devoted to assisting blacksmiths thtoughont 
the coimfey, by demonstrating how their trade could be expanded 
in the direotion of general metal and repair work, by the use of 
simple nuM^inery. 

With the sanction of the Treasury a sum of money has now 
been provided from the Development Fund, which has enabled 
the Minisky to purchase and equip a travelling van which will 
be available for loan to different comities, Oxford having been 
selected in the ffrst instance. The van will be in charge of the 
Farriery Instructor attached to the County Agricultural Com- 
mittee, who will tour from village to village with the object of 
affording inskootion to as many blacksmiths as possible by means 
of the special machinery installed in the van. The photograph 
shows the inteTidr of the van. It may he mentioned that the 
chassis is that of a 4-ton lorry, purchased at the Slough 
Depot, with a standard pattern War Office workshop body 
as used in the War. It has been specially equipped with an 
oxy-acetylene welding plant, emery grinding and drilling 
machines, lathe, work bench, and vices, and a serviceable outfit 
of small tools and accessories. Power for driving certain of the 
machines installed is supplied by a small II B.H.P. oil engine. 
The equipment of the vehicle has been in the hands of the Rural 
Industries Biureau, and the actual fitting up of the workshop 
haa been carri^ out by the Government Instructional Factory for 
disabled men M Cricklewood, whose services have been available 
through the courtesy of the Ministry of Labour. 

Ry kind arrangement of the Manager of the factory, the van 
vras inspected on 29th January by representatives of the Ministry 
of Agrieulture, the War Office, the Home Office, Board of Trade, 
development CommiBSion, the National Master Farrier's’ and 
Blacksmiths' Aesocifttion, the Bureau, and the Press. The 
Birector of Agriculture for Oxfordshire and the county farriery 
instructor were also present. All expressed themselves as highly 
satisfied with the ^uijttnent of the van. 

van will start its tour in Oxfordshire at an early date.^ 
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AGRICULTURAL POLICY OF THE 
GOVERNMENT. 

In his statement in the House of Commons on 12th Feb- 
ruary, the Prime Minister referred to agriculture as follows 

We come to agriculture. In agriculture we have a subject 
of the most pressing national interest. I have not shared 
the views of the agriculturist who said the industry was on its 
last legs. There is plenty of evidence to show that is not the 
case. A great fault committed by those fellow-citizens of ours 
who are always telling us they are bn the brink of ruin ia 
that they always live from season to season. When a good 
season comes they say nothing about it. When a bad season 
comes all they do is to produce to their own minds and to us 
the figures of the bad season and try to convince us that that 
is a normal and average condition of the industry in which they 
are engaged. Far from it ! There is not the least doubt about 
it that even now careful book-keeping on the part of large 
numbers of farmers does not exist, and one of the services 
now being given by the Ministry of Agriculture to the farming 
industry is to supply them with professional gentlemen who 
can tell them how to keep books and accounts with sufficient 
accuracy to enable them to see how their business goes from 
year to year. There are some other schemes that must receive 
immediate attention. 

There is, for instance, the question of rating— not necessarily 
agricultural rating, but the whole question of rating. Govern- 
ment after Government has promised to deal with this subject, 
and I have not the least doubt has tried to deal with it, but 
has failed to do it. The Labour Government is going to make 
an attempt. The whole question of rating is due for revision, 
not for farmers, but for everybody. The Government proposes 
to bend its attention to this subject and hopes, with a fair 
amount of luck— before it will be time for it to leave these 
benches and either transfer to those opposite or go o e 
country-it have produced its scheme for readjustment an 
reform. No interest in the country would benefit more 
a rating based on scientific principles than the ^ 

the fanner who is farming his land, and who is not g g 
be charged with rates for improvements upon it. 

So l.r » w. ™ ^noomod w. .h.11 »l •o«l' * 

bounties. Both tariffs and bounties are k, 

belg to encourage inefficiency. They mduce 
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:egwd agncullure as something that preys upon them They 
annot be confined to agriculture and agricultural produce alone 
Bounties in particular, and also tarifia-but bounties in par- 
ticular, must be attended by an oppressive control, for no 
Government in its senses would ever make large presents of 
public money to an industry and then say to that industry ■ 

'■ You can carry on your work in any way you like.” Control 
of the most definite, detailed, and most oppressive kind must 
accompany any system of bounties given to farmers. I am 
perfectly certain that, under these circumstances, farmers 
would not agree to it. 

Wbat a^culture requires is a stimulus to fight its own 
battle. Twaa talking to an eminent agriculturist only the 
other day and a remark he made to me was this: “If we 
could get all our agriculturists to farm as efficiently as the 
20 or 25 per cent, at the top there would be very little agri- 
cultural problem in this country.” That is the spirit and the 
line upon which the Government propose to work, and, there- 
fore, we select co-operation as the best means for aiding, 
developing, and stimulating the agricultural industry. 

The Government propose to support, either by loans or by 
guarantees, co-operative enterprises controlled by the agri- 
cultural community, organised and directed mainly to deal 
with agricultural produce, the buying of the raw materials, 
seeds, manure, the buying of implements of cultivation, the 
supplying of markets, and all those processes necessary to make 
agriculture a paying and prosperous concern in this country. 
The Government feel perfectly convinced that all extraneous 
aids to agriculture are only likely to result in a further deteriora- 
tion of the ^cultural mind, and an increased tendency and 
process on the part of farmers to trust to the power of the 
State and their influence in Parliament to get doles from the 
public purse, instead of solving their own problems by applying 
their own energy. The organisation of farmers’ co-operative 
enterprises by farmers working as a function of the community, 
founded, encouraged, extended by State credit is a form of 
individualism which the founders and the defenders of in- 
dividualism would not know from Socialism. 

In connection with the idea of stimulus, the Government 
propose to set np again the Wages Boards. In some parts we 
We informed wages are again falling below the 25 s. a week 
iiainimum. How, any farmer can imagine that he is going 
^ get value from a labourer whose income in these times is 
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«ii4er 258. a week I do not understand. [An Hok. Membeh; 
'‘He does not!”] Well, if he does not, the stimulus to 
<3ompel him to regard labour as the first charge on industry 
will enormously improve him as a farmer and increase the 
efficient cultivation of his land. There is nothing that is more 
uneconomical, even on bad land, than sweated labour, and by 
1ihe re-establishment of Wages Boards, which will work in dis- 
tricts, we will create a stimulus which, instead of being more 
hampering to the farmer, will compel the farmer to use more 
efficient expedients than he has used hitherto in order to make 
good use of his labour and land. The whole point is this— 
^nd this is the general idea of the Government — that until we 
get the fanning community stimulated to organise itself and 
to function as it has done, in Denmark, for instance, then 
nothing else is going to be of real and substantial benefit to the 
^igricultural community of this country. 

« • « « V « 

CO-OPERATIVE LIVESTOCK MAR^ 
KETING IN THE UNITED STATES, 

Since the end of the War, great progress has been made in 
•the United States by livestock producers in the development of 
co-operative agencies, known as ” shipping associations,” for 
the purpose of replacing the ordinary buyer in the business of 
forwarding livestock to market. 

These co-operative associations were primarily brought into 
being in consequence of the operating margins of stock dealei-s 
being considered excessive. The first associations of the kind 
were formed as far back as 1^72, but it was not until 1911 :u 
the middle of the War, that the movement, began to assume larse 
proportions. At the present time, there are said to be as many 
as 8,800 of: these ” shipping associations ” in the United Rtates. 

The early organisations of tins kind were formed as part of 
what was knoOT ss^tbe Granger movement, and were followrd 
by assodatii^ such as the Goodlettsville Lamb Club— a co- 
operative which graded and pooled lambs and wool, and 

sold them by ^iftioD. When favourable bids were not secured, 
the club shipped its productB to centra markets. This club bas 
ocmtiimed to operate since 1877, and a number of similar cln 3 
have been organised in recent ydu« on the same lines. In 1 
a “shipping assodation at Li^fisld, Iffinnesota, was inau^ii 
and proved to, be the beginning of a wide developmen m 
co-operativa seliflig of live^fock in ttrnt district. 
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The year 1916 saw a very rapid rise m ti,„ 
in the United States, and stock produceif expcTc *’1'“ 
willingness on the part of local buyers to follow the riZg it 

and to give an adequate pnee for animals and thot- o , ’ 

fell back on organising ..-operative 

This resulted m the formation of a large number of liv 
shipping associations. The scope of these associations is stil 
since they do not attempt more than the assembling of liveZk 
in car-loads at country points, and forwarding it 'to central 
markets. Moreover, they have adopted the principle of co-nnera 
tion only te a small extent. There is usually no poolino ither 
of produce or profits, all receipts, after the cost of transport and 
handling have been paid, going to the owners of the stock 
What success has been achieved by these societies is due pri’ 
manly to the fact that they have been able to work on a narrower 
margin than the ordinary buyer, and it is claimed that in this 
way they have succeeded in substantially reducing the costs of 
marketing and distribution. 

A more important co-operative movement in connection with 
livestock is the formation of commission agencies, the genesis 
of which may be roughly described as follows 

During the nineteenth century, there was a gradual eoncen- 
tratinn of the meat packing industry in Chicago, and along with 
this development, Chicago became the central livestock market, 
and^ tended largely to govern prices in other -markets. In a 
similar way, the large meat packing firms have come to dominate 
the packing industry, and to handle the bulk of the meat slaugh- 
tered at the principal markets. 

Originally, the packers bought direct from the owners, or 
from country buyers. The practice gradually grew up, however, 
for expert salesmen to act on behalf of those who knew little of 
livestock values, and from this, the livestock commission bns'- 
DCRs was developed. Corn mission merchants at each market are 
organised into fairly close associations or exchanges, and these 
exchanges, in the course of time, became powerful enough to 
exclude from the market all business except that which passed 
f^rough the hands of recognised commission agents. 

Attempts on the part of producers to organise co-operative 
selling agendea of their own, met with little success until 191 G, 
largely on account of the strong oppositiou of the livestock ex- 
Since that year, however, co-operative coramiss'on 
associations have progressed very rapidly, and on 1st J'^nnary, 
snch agencies are stated to have been estf^b^ished in th r- 
of the principal livestock markets in the United States. 
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An important example of a co-operative eommisacm agency is 
afforded by the Farmers’ Union Iiivestock Commission. It wae 
started by the Nebraska Farmers’ Union, and the plan was to 
operate a Uvestock seUiug agency on the South Omaha market, 
without capital stock, which would charge the prevailing com- 
mission rate, and at the end of each year would pay all proSts 
to shippers in the form of a " patronage dividend.” An applica- 
tion by this organisation to the South Omaha Exchmge was. as 
might have been expected, rejected. But the Commission started 
business independently, and after operating for some months at 
a loss, it eventually secured a considerable amount of businesB. 
At the end of the first year, the Commission handled over 2,000 
car-loads, during the second year over .*5,000, and in 1921 the 

business had increased to 7,700 car-loads. 


Following upon the success of this agency, the Nebraska 
Farmers’ Union organised similar bodies elsewhere, and were 
responsible for setting up three livestock seUing agencies 
organised as joint stock companies. 


One of the most remarkable of the co-operative livestock 
organisations is that developed at St. Pad’s. The Central Co- 
operative Commission Association established at this market 
differed from other ventures of a similar character, in being 
fcimded upn local Uvestock shipping associations. Over 200 
Uvestock shipping associations had become members of Ibe 
Central Association at the time it started seUing operations in 

1921. The growth of this organisation was remarkable. Start- 
ing in August, 1921, by December it had received over 4,000 
car-loads, and had become the chief agency in the market. In 
August, 1922. its business had amounted to approximately 
13 W car-loads, and the value of the animals sold during the 
prweding year amounted to over 17,000,000 dollars. Tbe Asm- 
ciation’s chief success was, however, in the great saving effec ed 
for shippers. Not only did it charge a rate of commission ?5 per 
cent, lower than the other exchange firms, but it made large 

profits, whi(* were‘diatributed amongst its members in the tor 

of patfena^ dividends. The total ^vings in co"™'" * 
inctading bofii the 26 per cent, lower rate and thejurpto 
Ira&ig profile distributed as dividend for the year 1922, 
riat^ to be as mnch as 60 per cent. . t 

By reason of its prominent position in the St. 

Market, this assodarion socoseded in spring nn g 
measurable degree of stabflisatioD of hvestock pn 
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market To quote Mr. Steen * “'in . 

quotations fluctuated more violently than diLthT’ f '‘f ' 

'"."'.'ir.i! ™'r 


for years, and remained there all 


spring and summer, with the 


difference that its fluctuations were le«j violent. The net advan 
tsge to producers from this stabilisation is great - the heavfl 
of Hvest^k are nearly aU accompanied b 
the market rs^^ally rather bare when sharp advances ccur - 

I re™ to consider how far the principle known in the 
Umted States as orderly marketing ” or “ merchandisin.^ ■’ 
has been applied to the sale of livestock. In this connection 
the most important development has been in the organisation 
of the biational Livestock Producers’ Association, and its affili- 
ated commission associations, under the auspices of the Ameri- 
can Farm Bureau FederatioD. 

^The movement was initiated in 1920, when a National 
Livestock Conference was held in Chicago. The Conference 
recommended the appointment by the American Farm Bureau 
Federation of a Committee of Fifteen, to develop plans for the 
co-operative marketing of livestock. This committee produced 
a scheme which was approved by a National Conference of 
Livestock Organisations in Chicago, in November, 1921. based 
on the following points : — 

1. The formation of co-operative commission associations at 

each of the principal terminal livestock markets, each 
with subsidiary “ stocker and feeder companies these 
associations to be based both on individual membership 
of producers, and on membership of shipping associations, 

2. The general development of co-operative livestock shipping 

associations along lines approved by the chief farm 
organisations in each State. 

The organisation of the National Livestock Producers’ 
Association as an overhead supervising agency, charged 
with the duty of perfecting an orderly flo^v of livestock to 

market. 

in other words, this committee recommended the federation of 
Commission Agencies for the purpose of securing orderly 
marketing and the stabilisation of market prices, on the lines 

n. ^'Operative Marketing. The Golden Rule in Agriculture/’ by Henwan 
which most of the facts in this article have been drawn. 

T *-«-~Tbe Central Co-operative Commission Association. 
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which had proved so successful in other branches of co-operative 
marketing in the United States ’(see article in this Journal for 
January, 1924). The first efforts were directed towards the 
organisation of commission associations, and six of these were 
established in different Uve^k markets during 1922. In each 
case they developed rapidly until they became the chief agencies 
in their respective market^ All these commission agencies m 
organised according to a uniform plan. They are non-stock and, 
non-profit associations; Membership fees are charged for each 
livestock shipping association, and the afl&li^on ^pf a shipping 
association automatically makes each individual farmer a 
member of the commission association and the National Associa- 
tion, witliout additional fees. There is no contract, though it is 
assumed that no shipping agency would join it unless it expected 
to consign most or ^1 of its stock to the commission association. 
The commission associations handle non-members’ stock in the 
same way as members’, except that, in such cases, no patronage 
dividends are paid. Each comnussion association has a stib* 
sidiary organisation which makes purchases of “ stockers and 
feeders ” on order, buying wherever it can to the best advan- 
tage. The commission association is governed by a board of 
seven or more directors which supervises its activities, while 
the National Association has a board of nine directors, to which 
is added a representative from each terminal association as is 
organised, the headquarters of the National Association being in 
CUcago. 


Up to the present, the development under this National Asso- 
ciation has obviously not proceeded tar enough to bring aboui 
an effective control over the , movement of livestock to market, 
but the important point is that it has formed an organisation on 
the now well-established principles of co-operative marketing m 
America, .which, when 'developed on a larger scale, will pve to 
producers greater, powers of controlUng the marketing o 
produce, and preventing undue flnetoation in ives 
At the moiftafit it fe clear that p^ncere are only 
first st^ in cooperative Uvestock j elopnient 

seem, however^to be every reason to expect a 

of the movement on the lines laid down by 


Fifteen. 
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Profbssob E. 6. Stapmbos, M.A ' anO R„™ t 

Luobbnb or. Alfalfa {Medkago satwa et spp) i, a nativ. 
wth-weat Asm, wild forms also oecrtring in China and aberi 
I has been recognised since ancient days as a valuable fodd « 
plant, and is now grown for “ green fodder " and hay in mos 
parts of the world-m some countries on an extensive scale 
In 1885 tHf area under Lucerne in England and Wales was 
13,964 acres, by 1894 it had increased to 20,000 acres during 
the ten-year period, 1894-1904, the area rose to 55,700 and by 
1913 it had further advanced to 57,278 acres, and in’l923 to 
57,900 acres. 

Lucerne is chiefly grown in the eastern, south-eastern and 
midland counties of England, the only western counties growing 
appreciable amounts being Gloucestershire, Wiltshire, Hereford- 
shire,: ShrojMshire and Glamorganshire in Wales, not one of these 
counties, however, contributing as much as 1,000 acres to the 
total area. 

The restricted area on which Lucerne is grown in this counky, 
although largely due to soil and climatic conditions, is probably 
also in part due to a lack of appreciation of the many and 
important uses to which the crop can be put. 

Value as dieen Foddei.—Perhapa the outstanding merit of 
Lucerne is that, given favourable conditions and proper care, it 
has the ability to remain productive over a greater number of 
years .and to produce a larger bulk of nutritive fodder per annum 
than any forage plant in general use. Thus on leys in Sweden 
Lucerne has given an average of 15 tons of green fodder per 
annum over a sh-year period, and in this country and elsewhere 
isys are frequently competent to remain fully productive for ten 


years or even longer. 

An important advantage of Lucerne is Us abihty to remain 
productive under conditions of drought, in which respect it far 
red clover. Thus in a dry year the total yield from a 
Lucerne ley cut three times may be more than double that 
^10 a red clover ley, while in a wet year the red clover mav 
slightly the heavier crop. 

Lucerne has long been recognised as a fodder of particular y 
feeding vidue. Feeding experiments conducted for idiik 
Production at Wooster, Ohio, have shown that Tauceme appears 

■ b2 
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to be a better appetizer than red clover, but if samples of hay of 
red clover and Lucerne are of equal quality they are about of 
equal value for milk production the superiority of Lucerne over 
red clover appears to turn not so much on its undoubted higher 
protein content as upon the greater bulk that can be produced 
per acre over a number of years,* 

An important point in Avour of Lucerne is, of course, its 
general utility — serving alike for the production of hay, silage 
and soiling. 

In recent times it has come to be regarded a^n excellent 
feed for pigs, while it has long been recognised as an admirable 
feed for horses, Rodwell in 1842 advising every farmer who can 
grow Lucerne to devote an acre of the crop to every four horses. t 

In this country the view is generally held that Lucerne is not 
suitable for pasturage— thus at the Ministry’s farm at Methwold 
it has been found, no matter what precautions are taken, that 
there is grave risk of the animals becoming “bloated.” It 
should he remarked, however, that Lucerne is largely used for 
grazing in the Argentine, and an interesting account is given by 
McGilUvray of successful pasturage in North Canterbury, New 
Zealand, by sheep.J 

The beneficial effect of a good Lucerne stand on the subsequent 
feriility of the land is a further consideration not to be overlooked, 
and has been well shown by experiments conducted at Rothamsted 
and in North America and elsewhere. § 


Varieties and Kationalities. — Lucerne as ordinarily under- 
stood in this country is the blue-flowered species {Medkago 
sativa) which is a tall (about 2^ feet), erect, many-branched 
perennial with a deeply-penetrating tap-root. The yellow- 
flowered species (M. falcata) has a more branched and spreading 
habit, a less deep-going and more spreading root system, does 
not as a rule set seed as freely as ordinary Lucerne, and, largely 
in consequence of Ihis last defect, can at present hardly be 
regarded as an impogrtant commercial commodity. A number 
of varieties alsio occur which are hybrids, having originated from 
* crosses between M. aattwi and M. falcata. 

iTSee “Cnove7OT[^^ for Milk Production,” Ohio Agri- 
cultural fiiperimeutal Station, Bull Ko. 327, 1918. i Aot Soe 

fBodwril, J. : “On the CultiTation of Lucerne, Jour. Royal Agr. 

i.»«- 5.. ' •' 

“ Alfdfa M a FettiliMf Wyanung Agn. Exp. btation, 

So. 43, 1900. 
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The varieties and nationalities have been extensively studied 
hy Witte and others in Sweden, and by Oakley and Westover 
and others in America, and it is only necessary here briefly to 
refer to those which appear to be suitable for use in this country.* 
Provence, Spanwh, Italhn and Hungarian ~Tmh conducted 
over a seven-year period by Messrs. Button and Sons of Head- 
tug,! have shown Provence superio to Spanish and Italian as 
100 is to 95.3 and 90.4 respectively; while at Aberystwyth 
Provence compared to Italian as 100 to 60. Thesd trials con- 
firm the vi^ generally held that of the ordinary European 
nationalities nf Lucerne grown in this country Provence is the 
most reliable. 

Hungarian Lucerne has, however, done very well in Sweden, 
and is stated by Elofson to be the best of the ordinary types 
for use in that country, giving yields of 20 or 30 per cent, 
higher than French, Spanish or Italian. In view of the fact 
hiat so many Swedish varieties of oats succeed well in Britain 
it would seem therefore that Hungarian Lucerne deserves 
extended trial. 


A?nerican and These nationalities are largely 

grown in America and have been tried from time to time in this 
country. Messi's, Sutton’s trials appear to indicate, however, 
that they are not at all well suited to our conditions. 

Grimm —This is the best known variety of the hybrid (often 
taowB a« variegated) Lucernes. Erteiisive trials conducted in 
te States since 1905 have shown true Grunin to be one of the 
wdiest of Lucernes in so far as resistance to winter killmg by 
frost is concerned, and it is now extensively grown in Minnesota, 
Montana, Idaho and th e Dakotas -t 

“T;;— as to varieties and nationalifo seethe following 

nX!K't“d'w4ver,HL...« 

U.S. Department of AgncnHnte, Bureau 
Ko. 209, ml. . g Department of A!!Ti..Bnrean 

Weatgate,J.lI.-. “Variegated Alfalfa, ^ 

« Plant Industry, Bull- No. IW, W • „ g „j,e {lom Ae«r 

0.%,E. A... “The Seed Supply of > 

B<»t, 0.S.Deptof Agri,, 91I,No-ty 

Witte, “ Amerikanaka 1922, !««■ 
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Eecently, renewed attention has been given to the variegated 
Lucernes in Europe, and Witte states, as the result of trials 
conducted at Svaiof, that genuine Grimm is quite comparable 
with Hungariw at any rate in first and second year leys (the 
duration of his trials at the time of reporting), and that should 
it prove to be persistent it might be presumed to be suitable 
for those parts of Swedell where often only two cuts can be 
made, ^itte's data show that Grimm has out-yielded Hun- 
garian in gross yield from six cuts in two years in the propor- 
tion of 100 to 98, whilst Hungarian has out-^H^lded Grimm 
in the sum of the third cuts only for each year “in the proportion 
of 100 to 78. It is very significant that in Sutton’s trials 
above referred to, over a seven-year period Grimm has yielded 
as heavily as Provence, and to find that Provence has shown 
to the best advantage during the first three years, but that in 
the seventh year Grimm has given decidedly the heaviest yield. 

An indication of the hardnjess of Grimm in comparison with 
Provence has been obtained from the Aberystwyth trials. In 
the case of a trial of Lucerne sown in drills in 1921 certain 
drills were cut monthly during 1922, and for the five months 
May-September the gross yield of these five cuts given by 
Provence was twice as great as that given by Grimm. The 
same drills were again cut monthly for the five months April- 
August, in 1928 (second harvest year) when the yields were 
in favour of Grimm in the proportion of 100 to 61, thus showing 
that Grimm had resisted this severe treatment better than 
Provence to a remarkable degree.* 

It would appear from the alxkve facts that Grimm is a 
variety that should be further tested in this country particu- 
larly in districts where it is difficult to establish a long-duratioii 
Lucerne ley, and in cases when it is not desired or practicable 
to take more than two or three cuts in any one season. 

Selection of Held,— To succeed well, Lucerne requires fertile 
conditions. The toil* and perhaps to a greater extent the 
subsoil, should be suitable. It does best on clayey or sandy 
loam of depth — ^with a well-aerated subsoil. Lucerne 

can only be grown successfully on stiff clay if this is well 

drained. . • 

Lucerne requires a fairly high proportion of lime in 6 
soil, since it is a plant which appears to make greater deman a 


* It is evident from investigations in progress at 
herbage plants tiiat ability to withstand severe and oft-repeated S 
a \nliiable indication of a abifity to persist 
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oa this substance than most other crops — consequently, lime, 
as such, is necessary to Lucerae, irrespective of its ame- 
liorating influence on soil acidity and soil condition. 

Particularly in regions of high rainfall fields with a sufficient 
glope to assist the carrying away of surface water should be 
selected for this crop, any approach to stagnant conditions 
being highly detrimental. 

Warmth is essential, more particularly when the general 
conditions are not favourable. During the seeding year 
especially, ^cerne tends to burn during the late autumn and 
is at all tinSs a sensitive plant when growth commences in the 
spring. Witte* recommends the selection of fields sloping 
towards the south, and they should be so situated as to be 
sheltered as far as possible from the prevailing winds. The 
necessity for shelter and at least a comparatively deep soil 
has been demonstrated by the trials at Aberystwyth. On 
exposed fields it was only possible to establish very poor stands 
and these burned badly in the autumn and again in the spring, 
not assuming a healthy green colour until the summer was far 
advanced. The importance of exercising care in the selection 
of a field needs to be emphasised, for this is a factor which 
mav make the whole difference between success and failure, 
particularly to the man who desires, to grow a small area only 
in a non-Luceme district. 

Pteparation ol the Soa.-Luceme may follow almost aay 
crop, while in parts of New Zealand excellent results have 

been obtained by sowing as a ® ^ t ” 

successful Essex practice is to sow m July (.without a nurse 

,cmp) after a bare fallow. 

The essence of soil ^ a settled 

thoroughly, destroy all weed seedlings P 

Jthl good that provided 

Manuies and ■ J; 5 L^eeme can be grown 

the situation is warm ’ • ii„e when adequate 

successfully on soils naturally de c jjgj The first 

dressings of this substance have j,, 

essential, therefore, on ^ jn excellent stand of 

Lucerne (sown in spaced dnus) . , ^5, j been limed heavily 
wvth on a fairly sheltered corner w i 
the year previous to sowing, while only P<« 


♦See Witte, «BlSduzemodliog”. 
"t lo«. fit. 


. he. cif- 
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broadcast, in narrow and in spaced drills) have been obtained 
in the case of trials sown without lime, is probably not without 
significance in this connection. 

There can be little doubt that on many soils a complete 
absence of a proper strain of nodule-forming bacterium con- 
stitutes an important limiting factor to successful Lucerne 
cultivation. Trials conducted by Wright in the West of Scot- 
land (1905-1909),* using a culture j^ovided by Dr. Hiltner, 
Munich,! gave the following results over a five-year period;— 
Untreated Plot 100 = avemge per ^um. 
Nitrate of Soda Plot 123 = ,, ,, ,, 

Inoculated Plot ISO = ,, ,, 

More recently, trials conducted by the Scottish Society for 
Research in Plant Breeding have also shown the benefits 
from inoculation in a very striking manner.^ 

Trials conducted in America and in Sweden have also shown 
the benefits that may on occasion be derived by inoculation 
with artificial cultures, provided these are obtained from a 
reliable laboratory and used strictly in accordance with the 
instructions accompanying them. 


A method of inoculation largely practised, and one which in 
many cases has given better results than artificial cultures, 
has been the spreading of soil taken from a field which hns 
maintamed a good Lucerne ley. The soil to be used should be 
obtained just before it is required and on a cloudy day ; it must 
not be allowed to dry in transit; a quantity of about 500 Ib. 
of soil per acre is recommended ; and it should he harrowed in 
immediately after distribution. 

Oakley and Westover state (1922) that in some recent experi- 
ments good results have been obtained by sowing equal quanti- 
ties of soil and seed together. This method obviates the necesBity 
of distributing large quantities of soil over a field, this being oi 
course a somewhat costly operation. 

In general farmers' who propose to grow Lucerne for the 
time in non-Lnceme districts are recommended ]<> 
artificial cultures, but when a satisfactory first stand has Dee 
obtained re-inociilation from field to field by the soi me 


should thereafter become a regular practice. 


•8*e WriRht, K. Patrick ; “ EiPf >DMnt on tbeCultivation 
Scotl^: Effecta of Inoculation,” tha West of Scotland Agr. UUeg 

Ko. 53, 1910. j j over the surface of 

t The Cniture was mixed 'with dry sand and distnbate<l 


the soil. 

I See Reiwrt 1923, p. 33-34. 
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It should no^ however be assumed that inoculation is alwavs 
necessary, or that moculaUon is alone sufficient to ensml l 
good crop of Lucerne. Thus, extensive trials conducted bv the 
Ministry in 1920 and 1921 did not indicate marked benefit hm, 
.nocula .on, while IVnghfs trials previously referred to showed 
that m rate of soda gave results but little less satisfactory than 


Trials conducted by Ward in New Zealand and bv \mv and 
Thatcher at Minnesota, U.S.A., are of interest in Ihh connec- 
tion. The flowing comparative statement is based on data 
presented by these authors. 


At Minnesota (US.A,) Canterbury (N.Z.) 

N^o treatment ... 100 Xo treatment ... joh 

5oil from Lucerne Field alone... 109 Soil from Lucerne Field alone 182 

Soil plus lime ... 113 Soil plug superphosphate ... .324 

Lime alone 108 Superphosphate alone 188 

It will be noted that at Minnesota, inoculation alone and lime 
alone have had about equally good results, while in Canterbury 
the same has been true of inoculation alone and superphosphate 
alone, while at both centres the greatest benefits have been 
derived from the combination of the two treatments. It is thus 
evident that inoculation is not to be regarded as a self sufficient 
aid to productivity, but as an addition to the better known and 
more ordinary methods of liming and application of manures.* 

Lucerne, like red clover, responds freely to farmyard manure, 
which is perhaps best applied to the crop immediately preceding 
a Lucerne ley. Thus in the ease of manurial trials reported upon 
by the Harper Adams Agricultural College in 1912 the plot treated 
with farmyard manure (10 tons) had outyielded all combinations 
of artificials. An exhaustive series of trials conducted in 
Missouri, U.S.A., showed good results from farmyard manure 
in 86 per cent, of the cases where a satisfactory stand of Lucenio 

■ * The following papers have been referred to or are of special inteiest in 
connection with inoculation : — 

flakley, R. A. and Westover, H. Q. : “ How to grow Lucerne. ’ U.S. Dept 
Agr., Farmers’ Bull. No. 1283. 

Arny, A. C. and Thatcher, K. W. : ‘‘ The Effect of Different Methods of 
Inoculation on the Yield and Protein Content of Alfalfa aiul Sweet 
Clover,” Jour, Am. Soc, Agron., Vol. 7, 1915, p. 172. 

Amy, A. a and McGinnis, F. W.: ‘‘Methods of Applying Inoculated 
Soil to the Seeds of Leguminous Crops,” ibid \ol . 13, 1921, p, .oa. 
^ard, P. E. : “ Some Recent Lucerne EsperiiiieiKs m Canterbury, New 
Zealand Jour. Agr,, Vol. 24, 1922, p. 226. 
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had been obtained.* At Saxmundham, farmyard mamire has 
also given good results— but has not been responsible for such 
heavy yields as a combination of superphosphate and muriate 
of potash. On poor fields, nitrate of soda in small amount \% 
recommended by Swedish mvestigatorB, as this helps the plants 
to establish themselves and assists Uiem until the nodules have 
been developed; liquid manure applied before sowing is also 
recommended by Witte. At Saxmundham nitrate of soda has 
not justified itself on established leys. Dyer, however, con- 
ducting trials near Tonbridge » (1897-19011 ob^pied excellent 
results by the addition of nitrate of soda to dressings containing 
phosphates and potash.! Nitrogenous manures should not be 
used on good land as they encourage the development of weeds, 
and especially of rough-stalked meadow grass and Poa annwa. 

The most essential manurial ingredient is usually phosphoric 
acid, which may be applied in the form of basic slag or of super- 
phosphate, as may be convenient. Since Lucerne is usually 
removed from the field either as hay or green forage, potash 
should always be supplied. Fields left down for a number of 
years should receive from time to time top dressings of phos- 
phoric and potassic manures. From trials conducted at two 
centres in East Suffolk it would appear that a dressing of 2 cwt. 
of superphosphate and 1 cwt. of muriate of potash may be 
regarded as an application which may be profitably employed,! 
this dressing having increased the average yield from 25 cwt, 
of hay (on the unmanured plot) to 68 cwt. per acre, over the 
period 1903-8. More recent trials in New South Wales have 
also shown the heaviest yields to he from top dressings of 1 cwt. 
of superphosphate and J cwt. of sulphate of potash, and it Is 
concluded that about 1 cwt. of sn^rpbosphate per acre per 
annum is sufhcient for the plant^s needs after an initial dress- 
ing, and that potash generally enters into the fertiliser require- 
ments of Luc5enie.§ 


♦ Univemty of Misaouri. Agri. Expt. Station, Bulletin No. 106. , 

f Dyer, “ On Lnoerne*Tv«w. High, and Agr. Soc. of boo 

page 5, VoL XIV, 1922. 

• 1 See Report of East Suffolk Ednoation Committee J>r 
§ Little, G. G., Lucerne Top Dreaiing Bhqwrpents (1913-16) Agi • 
of New South Wake, XXIV, 1923, p. 37. 
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CULTIVATION OF TURNIPS, SWEDES, 
and kohl rabi.® 

j. E. Bond, M.Sc. 

County Agricultural Organiser for Derlyskire. 

counties a yiew”f Jns per “rfr 

result of ordinary good fanning : in such a oropThl'inSS 
bulbs weiffh about 2 lb The * i/ i^^viauai 

of England fuMg the ten years ended^W.'^holev^ls 
officially recorded as 12.1 tons-about half a crop In 'th 
eastern and the inland southern counties, natural conditions 
mje the production of heavy turnip crops comparatively 
difficult, and once or twice m every decade there is a partial 
failure m many localities. 


DifflculUes in Turnip Cultivation.-In districts with high 
summer temperature, low rainfall and little dew formation 
during the growing season, turnip cultivation is risky on both 
light and heavy soils. The main risks are the following:- 

1 . Owing to dry conditions at sowing time, it is difficult 
to secure a plant : the seed may germinate very slowly and 
irregularly and the fly may destroy successive sowings, 
the result being that the growing period left is too short for 
the production of a full crop. 

2. Dry weather in the latter part of summer, especially 
after leafy ^owth in the earlier portion, may bring on an 
attack of mildew. 

3 . On soured and infected land the crop may be attacked 
by finger-and-toe disease. 

Where conditions are too hot and dry for successful turnip 
cultivation and mangolds do not meet the purposes intended, 
the suitability of kohl rabi should be considered. 

In the moist cool conditions of coastal and northern counties 
&ud high-lying western districts, bad germination, “fly” and 
DQildew troubles are not commonly met with. Moreover, the 
crop may be sown comparatively early, and it continues to grow 
into the winter. The main difficulties under these con- 
ditions, besides finger-and-toe, are the following : — 

1- Hand hoeing and singling may clash with hay-making 

operations. ^ 

rp. “ Tumipt, Sweda mid Kohl kahi for Stock Feeding;' by J. R. Bond. 
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2. CoiitimiouB wet weather in early summer may enable 
^ the weeds to survive the hoe till the crop is toh far advanced 

for further attempts at cleaning, the result being a dirty 
fallow and a poor root crop. 

3. Wet weather in, autumn may cause difficulties in har- 
vesting the crop. 

With a crop so much influenced by weather conditions as is 
the turnip, there can be no recipe for certain success. Never- 
theless, as observation of results in practice shows, the risks 
of failure and disease can be considerably reduced by good 
management. Although in dairying and perhaps in cattle 
rearing the maximum practicable acreage should be devoted to 
root crops, it is better to cultivate a small area thoroughly 
than to attempt a larger acreage than can be effectivelv 
managed. 

Autumn Tillage.— Turnips do best on a tilth that has been 
deeply worked and aerated a considerable time before sowing: 
but their predominant requirement is a sufficient and regular 
supply of moisture. Summer rains are proverbially beneficial 
to this crop; they are, however, insufficient to supply all the 
moisture necessary for a full yield. There is indeed a poor 
prospect and great risk of failure if at the time of sowing 
the soil is dry and there is no moisture reserve in the subsoil, 
Autumn ploughing facilitates the admission of the winter 
rains into the subsoil, which should be capable of retaining a 
portion and during the following summer allowing it to pass 
upwards for the use of the crop. For autumn work the 
common plough may be preferred to the digger, as the broken 
furrow turned by the latter is apt to run together and hinder 
both percolation and aeration. In either case, the use of the 
large skim coulter is commendable when ploughing stubbles 
•that have not been cleaned. 

Autumn cleanii^ is desirable, as it conduces to a better 
conservation of moisture in spring; but the limitations imposed 
by soil and weather conditions, and the demands of other 
necessary work in autumn, usually cause the cleaning of the 
land for turnips to be deferred till spring. In some cases 
better advantage might be taken of the workable condition 
in which stubbles are usually found immediately after com 
cutting and before they have become hardened by subsequent 
drying. 

On heavy soils the Iwid slmuld be ridged up in a«ty®n 
and ihe ridges ^lit back once or twice during the win er. 
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Preferably the weeds should first hav k ^ 

in any case— even where the cron is t eradicated, but 

the superior tilth obtainable by winter 

{actor in root cultivation on heaw c^'i ^ valuable 

Winter or Spring Manurmg.-LperL™t u 

show the absolute superiority of eitber^®' t 

tion of the yard manuM.^ Veta?!! ” 

the ridges immediately before sowing gives eS “ 

the best— results in good tumin rliH+i-f + ^ ^^^i^-'perhaps 

is taken to avoid Jg ex^ S^^nnS'^? 

manure before the latter is covered in^Wk 

It IS odious that application of the manure in advance saves 
t,me and reduces the pressure of work at a busy season 
also allows of cultivation on the flat, where moisture conditton 
favour this me h^; and it permits ridge drilling without the 
necessity of splitting the ridges at sowing time When the 
land IS dry enough in February, this is a good month to applv 
and cover dhe^ manure, as it will be sufficiently decayed to 
allow of cleaning operations at the proper time 
Spring Oultivationsv-Where the turnip break receives no 
attention whatever between the ploughing in autumn or winter 
and the preparation of the seed bed in May, the likelihood 
of success is diminished. If the land has not been winter 
ndged, it should be cross ploughed when in a fit condition 
during February or early March, the effect being to deepen 
the layer of mellow aerated soil and to prevent excessive loss 
of moisture from the subsoil. G-enerally this work is best 
performed with the digger breast; but the main consideration 
the state of the soil at the time the operation is proposed. 
Whether the land is or is not cross ploughed, however, it 
should not be allowed to lie through the drying weather of 
spring without a protective layer of loose soil on the surface: 
J^hen dry enough not to smear, it should be chain- or plank- 
.^owed. Land so treated will subsequently work down to a 
bith more readily and be less liable to form harsh clods than 
is when left untouched till the commencement of cleaning 
operations, 

the work of cleaning and tilth formation, the field should 
dsalt with in successive strips, so that any lumps of soil 



1110 


CtJLTIVATION OF TuRIOPS. [Mab., 


brought up may be broken by the following operation when 
they are in the right state of dryness to crumble — not allowed 
to dry through and form clods. On the stronger soils, the 
tilth is best secured by working from the top downwards in 
successive operations of increasing depth, rather than by first 
grubbing or plougbing-up the bottom soil and afterwards 
reducing the clods that form. The disc harrow is useful, but 
probably the greatest service is rendered by the spring-tooth 
harrow, which is also an excellent implement for bringing up 
the weeds. Very stiff soils that cannot be spring-cleaned 
otherwise than by roasting in the clod are difficult to pre- 
pare successfully for turnips, unless they have been autumn 
cleaned and winter ridged. 

mdge or Flat? — There is little experimental evidence on 
this point. Kidge cultivation is the rule in the districts that 
have the best yield records; and there is no doubt that roots 
may be earlier and better cleaned when sown on ridges. Also 
the harvesting of the crop may be effected with less injury 
to the land when -the rows have been lightly moulded up after 
the last horse hoeing. When ridges have to be made, however, 
the rows must be spaced wider than is necessary in flat work; 
and more thorough preparation and deeper tillage is required 
to allow of ridging than is needed for sowing on the flat. It is 
generally accepted that the flat system is preferable under 
conditions of low summer rainfall. Observation in the dry 
season of 1921 did not, however, confirm the expectation that 
better brairds would be secured on the flat than on ridges, 
probably because the rolling given after drilling achieved better 
consolidation in the ridges. 

A good compromise between the two methods may be 
obtained as follows : ridges are drawn up and allowed to settle 
and become moist in the middle. Just before sowing, a chain 
harrow is run aicmg them to destroy annual weeds and to 
expose the moist soil, in which the turnip seed will immediate!} 
germinate. This method is of great assistance in dealing with 
a clo^y seed :bed.i The ridge plough (more so than the single- 
breast implefiicnt) is apt to gather the clods on to the top 
of the ridge, wh^te they cover the fine earth required by the 
seed. If the seed be drilled among clods and a plant be 
ohtsdned, the work of striking and wngling is excee mg) 
difficult, the seedlingB having long thin stems growing ronna 
thd clods. ChM harrowing before drilling rolls the clods o 
the rjdges. 
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Oi Eows.-The heaviest crops can be obtained by 
inllmg m close rows. Crops drilled on ridges only 20 m 
apart rosy be onnd m competitions. It is questionable, how! 
ever, whether the additional labour and inconvenience involved 
in wor^g such nanow rows is warranted by the increase m 
yield obtained. With special blades it is possible to hoe with 
out covering or injuring the seedlings, in rows narrower than 
those required where only the ordinary implement is 'used- 
but on heavy land, and generally where the land ii not vert! 
clean at the time of sowing, the standard width of 27 in 
should be adopted. 


Time of Sowing.— The only safe guide in this matter is local 
axperience. In good turnip districts swedes may be sown early 
in May, whereas in dry sunny localities crops sown at this 
time would be liable to contract mildew later in the season. 
Early sowing is advisable where conditions will permit its 
adoption, as the risk of “fly’’ is reduced and a heavier crop 
can be obtained. Too early sowing, however, involves the risk 
of the crop bolting, as it did in 1923. Purple tops sown verj’ 
early are also liable to keep badly in wjnter^ Early and mid- 
June are common times for sowing swedes in the midland and 
southern counties. Yellow turnips, being of quicker growth, 
are usually sovm when the season is three or four weeks too 
far advanced for the expectation of good results with swedes. 
Soft turnips are of still quicker growth. Kohl rabi needs a 
longer growing season than swedes, being comparable with 
mangolds in the time of sowing. With root crops in general 
it is better to defer sowing with a view to cleaning the land 
properly than to sow by a certain date and have to depend on 
additional hoeing to keep down weeds. 

Seed,— Turnip seed is not sold in grades, otherwise the 
farmer would be advised to purchase samples with the largest 
seeds, as these give the strongest plants and the heaviest 
crops. Steeping the seed in turpentine with a view to the 
prevention of “ fly ** does not impair the germination. In the 
^yal Agricultural College experiments, steeping for 6^ days 
was found to have rather a favourable effect on the vitality 
of the seed. 

Kinds and Varisties.— The special properties of kohl rabi are 
it will germinate and grow on a tilth that is too harsh for 
swedes; it continues to grow during dry periods when turnips ■ 
stagnate or take mildew; and it is comparatively \mmme to 
Vr-and-toe. It is not re^tdily injured by autumn frosts 
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and its feeding properties are equxd to those of swedes. Rabbits 
and pigeons are, however, very fond of it; and, unless it can 
be sown very early, it will yield considerably less in goo^ 
turnip districts than a crop of swedes. Bearing transplanting 
well, it may be sown in March in a small seed bed, and after- 
wards set out in the field. 

As .regards the respective merits of swedes and yellow 
turnips, the former generally yield as many tons per acre and 
roots of higher feeding value and better keeping quality than 
yellows. The latter can grow on soil too dry for swedes and 
they can be sown later. Yellows and white turnips are pro- 
bably most necessary in sheep farming, for use in autumn 
before swedes are sufficiently ripe for safe folding. Swedes, 
but not other kinds of tnmip, may be transplanted— as is 
common practice in Germany, where the " fly ” is so trouble- 
some in field sowing. • 

The results of the innumerable field trials comparing varie- 
ties of swedes and of other kinds of turnip have not been of 
wide service. Methods of turnip cultivation va^y, and climatic 
conditions are not the same in different districts. Each farmer 
should carry out his own trials, utilising as a basis his own 
experience and that gained by the local agricultural college or 
organiser in trials. As regards the two main groups of swede 
varieties — the purple tops and the greenish tops, the latter 
appear to be the harder-fleshed sorts and of better keeping 
quality, but requiring good conditions and early sowing. They 
are not, however, of any higher feeding value, and they may 
not be so suitable as purple tops for early use or for districts 
where late sowing is necessary. Eclipse, Goliath and Tipperary 
are good purple tops; Longkeeper, Empire and Caledonian are 
good bronze tops. Invincible is an outstandingly good yellow 
turnip. 

After-Cultivations.— The seed-drill is usually equipped with 
rollers that consolidate the soil sufficiently for turnips, which 
do not derowad such a solid seed-bed as mangolds. Wheo 
between sowing and germination the top of the ridge or row 
becomes loose at^ open, the land roller should he applied. 
Rolling is also beneficial when, owing to looseness and dryness 
of soU, the seedlings remain too long in the “two-leaf” stage, 
the fear of injury to the plants by rolling at this stage is wi 

out good foundation. i f in 

The work of hand hoeing-a serious drawback to tmip 
cultivation — can be greatly forwarded by the assi ance 
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proper mecliaiiical equipment. Borne drills may be fitted with 
a pair of trailing blades which pare away the weeds on eaclj 
side of the line of plants. This device works best on low ridges. 
Special blades may fitted to horse hoes to allow of shallow 
hoeing close to the plants. Where considerable areas of roots 
are grown, the three-row steerage horse hoe should be adopted, 
extra care being taken to ensure that the drill rows are spaced 
at uniform and regular distances. 

Deep horse-hoeing between turnip rows undoubtedly injures 
the crop, especially when it is half grown. Before the tops 
meet across the row spaces, the soil will be found to be full 
of root fibres, these being too near the surface to allow of more 
than superficial movement of the soil The necessity for much 
and late hoeing can be awided only by proper cleaning before 
the crop is drilled. Early hoeing to keep the soil surface in 
mulch form not only destroys weeds but helps to conserve 
moisture and promotes nitrification. When the tops begin to 
shade the soil, the liability of the land to become crusted ceases. 
Earthing-up the crop in July is a common practice in Lanca- 
shire and certain other counties. Perhaps its mam advantage 
L that It prevents so much poaching of the land at lifting and 
carting Whether it materially promotes the growth of the 
lots has not been tested experimentally, but undoub tedly 
the operation checks weeds. In this work the mam precautions 
are to avoid leaving it too late, and not to throw up a hig 
at no of soil that will cause the bulbs to send out fibres at 
uch a level as will make it difficult to clean them. 

Singling experiments have proved nothing, except th ft - 
• K t R'lme weight of roots per acre whether 

leaving the plants closet th ^ distance, 

greater importance than tmifotm .p ^ 

is the date at which the b " 
cleaning and thinning may 

surplus plants not only crowd P it from 

take up moisture and available «oulJ 

the crop plants when the late c earn o gjeatev 

appear, from what may often be^ seen j^pjovement of 
eacouragement should be gnen striking and 

mechanical devices to reduce the hand labour 

- 

•See nimip rWnmn? Bavsnms t 

February, 1923, P- 973. o 
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Storage.-“In the conservation of swedes m covered heaps, 
the main point to bear in mind is the fact that the bulb dies 
nnd decays if suffocated by lack of air. A narrow heap covered 
with waste hay held down with a thin layer of soil provides 
the requisite conditions for good keeping. 

Finger-and-Toe.— The presence of the specific organism 
causing the disease is necessary before a crop can be attacked 
by finger-and-toe; but the degree of the pest's destructiveness 
is determined by conditions, of which two are known, viz. 
the presence or absence of acidity in the soil, and the suscepti- 
bility of the plant cultivated. 

Tinger-and-toe is encouraged by the temporary sourness 
caused by lack of aeration, such as occurs in wet places, or in 
heavy land ploughed too late or in wet condition, or on head- 
lands that are unavoidably much trampled and afterwards 
forced into a tilth. It is well known that turnips following 
potatoes are little affected with this disease, owing probably 
to the thorough aeration the soil receives during the cultivation 
of the potato crop; and winter ridging and splitting reduce 
the ravages of the pest on heavy land. Light land, however, 
that may be thought not to lack aeration is often badly affected. 
In this case, and usually if not always in that of heavy soils, 
the fundamental cause of the trouble is deficiency of lime. The 
fact that liming checks finger-and-toe has been known for at 
least 90 years, but the knowledge is not so generally applied as 
its antiquity might suggest, Gas lime has been found to be 
of little value in this connection, but carbonate of lime has 
given results equal to those afforded by quicklime. 

The quantity of lime necessary to neutralise soil acidity 
varies : in some cases a dressing of 2 tons per acre is insufficient 
and has little effect on the disease. In this matter the assist- 
ance of the Advisory Chemist for the district is valuable* At 
Cockle Pfurk, in experiments on heavy soil, the lime dressings 
were most effective iu the fourth and later years after their 
application. At Graibstone (Aberdeen) on light land, however, the 
benefit began to ^ow in the second turnip crop. In this case, 
where successive yearly applications of lime were made until 
the soil showed no lime requirement, it was found that the 
amount of lime necessarily so added was nearly 6 tons of groun 
lime per acre on one plot and nearly 8 tons of carbonate o 
lime^ on the other. The results in 1922 (the plots having 
under turnips every year mnce 1916) were as shown in tiC 

♦See Leaflet 279. Ttclmcal Adciufw Famm. 
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No variety at present on the market has been proved to be 
immune to fmger-and-toe; but the simple experiment of sow- 
ing several sorts on infected land will reveal considerable 
differences in their susceptibility. The Danish State Experi- 
mental Station at Herning has for some years been engaged 
in selecting Bangholm swedes cultivated on infected land with 
a view to the production of a highly resistant strain. In trials 
in North Wales and Derbyshire, this strain has been found to 
possess a higher degree of resistance than ordinary kinds. In 
Derbyshire, Tipperary and Longkeeper swedes, Purple-top 
disease-resister yellow turnip, and kohl rahi, have been found 
to be less susceptible to ffnger-and-toe than a number of other 
vaiieites included in the tests.* 

Continuous Turnip Culture.— The effect of lengthening the 
rotation with a view to avoiding finger-and-toe disease is often 


nullified by the presence of charlock and other cruciferous 
weeds (which perpetuate the disease), and by the necessary 
application of yard manure to the land, the yard manure being 
infected by the consumption of diseased roots. For the pre- 
vention of the disease, rotation changes are less effective than 


the removal of the aggravating conditions. 

The dairy farmer is often deterred from cultivating a useful 
proportion of arable land because of the fear of this disease. 
The root crop is what he specially desires; but he is not dis- 
posed to cultivate four or five times the acreage of less 
necessary crops in order to maintain a proper rotation. In 
districts favourable to mangolds, dairy farmers often grow 
this crop for vears in succession on the same their only 
piece of arabk land. It has been shown that, provided atten- 
tion is given to the lime requirement of the soil, the same 
fQethod is possible with turnips. Hendrick quotes a case 
^’here the same field has been under continuous turnip culture 
nearly 80 years, and in 1922 the grower reporte^^^ 

, Finger-md^ioe, This Vottmx/, 

’%.W,p.362. 0 2 
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lent results 30 tons per acre and free from 


disease.” The reason for the practice on this farm is that 
only this field of 13 acres is suitable for turnips, the rest of 
the farm being very heavy land. Every year ground lime 
is applied at the rate, of 10 cwt. per acre; an ordinary dreBs- 
ing of dung, about 12 tons per acre, is applied once in six 
years, but every year a good dressing of about 10 cwt. per 
acre of artificial manures is given. The soil was tested by 
Hendrick in 1918 and showed no “lime requirement” .and 
no trace of sourness. 

* . » * * * « 

AGRICULTURAL RESEARCH EXHIBITS 
AT THE BRITISH EMPIRE EXHIBI^ 
TION. 

The main object of the agricultural research exhibits at the 
British Empire Exhibition is to depict by examples the applica- 
tion of research to various branches of agriculture. The exhibit 
will be divided into eight main groups so arranged as to tell a 
continuous story - 

Animal Breeding and Nutrition (including Dairying), 
Veterinary Science, Soils, Plant Breeding, Horticub 
ture, Plant Pathology, Agi'icultural Machinery, Agi'icnltnral 
Economics. 

Group I. Animal Breeding and Nutrition (including Dairy- 
ing) .—Fundamental principles on which the scientific breeding 
of all animals may be based arc being established by breeding 
experiments with poulti^^ and other small livestock at the Animal 
Breeding Research Institute. Fuiversity of Edinburgh and at 
the Department of Genetics, University of Cambridge. Th'. 
application of this will be slmwn by the Edinburgh Institute ir. 
an exhibit on ‘‘ Sex Studies in Fowls ” and by the latter on 
“ Sexdinked inheritance in Poultry.” 

It is generally recc^guised that there is need for much improve- 
ment in the wool of British breeds cf sheep to-day. ReBeareb 
work in this connection will he illnstrcM by an exhibit on 
“ Wool improvement by hybridisation,” from the Edinbargh 
Institute, .^^lother side of the, work conducted at that Institnte 
—Sex determination and differentiation in domestic raamnwls— 
will be .shown by an exhibit illustrating Tntersexuality of t e 
Goai.” In the same group the School of Agriculture. C.aro- 
, bridge, 'will illustrate' its work on ‘‘.FertiKty and stenldy m 
Domestic Animals (the cow, sow and rabbit). 
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Follomng upon these breeding questions the Rowett Research 
Institute.. Aberdeen, will deal with one of the main lines of 
feeding investigations — the mineral reqnirements of animals. 
Further, in the exhibit of the National Instihite for Research in 
Dairying the idea of Milk as a source of energy from the 
Sun ” will bo introduced to depict I'cseai’ch on \Yinter rersas 
summer feeding of dairy cows. Within the province of llie 
National Institute for Research in Dairying are inchidod all 
questions relating to the production, handling aiu? distribution 
of Inilk, and the manufacture of dairy produce. Several of 
these branches of work will be illustmted. 


Group n. Veterinary Science.—Eollowmg the breeding and 
feeding of animals the next group will be devoted to some of 
the research work on the diseases to which these animals are 
liable and the methods of control. The Animal Diseases Re- 
search Association of Glasgow and the Ministry’s Veterinaiu^ 
Laboratory will deal with such bacterial diseases as braxy, swine 
erysipelas, tuberculosis, glanders and dysenterjq ultra-visible 
virus diseases, such as foot-and-mouth, swine fever and roup. 

The worm parasites of domesticated animals and the pathology 
and epizootiology of the diseases caused by tem, such as fluke 
disease in sheep, gapes in poultry and pimply gut, ^ will be 
illustrated in the Institute of Agricultural Helminthology 
exhibit. 

Group in. SoilS.-As a necessary introduction to tbeplant 
brSn! and horticultural groups, Group HI (arrange by the 
Bothamsted Experimental Station',, '«1J dea wi e f 
perfioB of the soil and the question of getting the 1 j m «d 
“heart” or “tilth,” which, as every farmer and gatdeuei 
hows, is essential if plants are to maintain a healthy growl 
and satisfactory yields are to he oMained, 

Gropp IV. Plant Breeding.-Perhaps .a no oth« bmncb 

a^cultural Bdenee can the 

S^^Xtr of ar.rment to Je— 
not cm? to the farmer « The 

derived from the mtxoduction o. a n , -^^vilv concerned 

Welsh Plant Breeding Station, whic speci- 

with the improvement of herbage p - > illustrate 

mens of perennial rye grass an a preliminary 

variations found within a species Ppveals will be dealt 
^ork to the improvement of the species. 
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with by the Scottish Plant Breeding Station (Improvement of 
Oats by selection and hybridisation) and the Cambridge Plant 
Breeding Station (the methods used in the breeding of improved 
forms of wheat and also some of the new forms which are being 
“ grown on ” for distribution). The National Institute of Agri- 
cultm’al Botany will provide a Potato exhibit, alternating with 
exhibits on ** Yield testing of cereals ” and “ Seed Testing ” 
as conducted at the Official Seed Testing Station for England 
and Wales. 

Group V. Horticulture,— This group deals with the “ breed- 
ing and improvement of fruit trees and the control of the 
.diseases to which they and other horticultural crops are liable. 
“ Pollination,” a vital factor in obtaining good crops, is to be 
dealt with in the Eoyal Horticultural Society's exhibit, while 
another subject of great importance to commercial and amateur 
fruit growers, “ The Control of the Eruit Tree through ita 
roots ” will be illustrated by “ paradise ” stocks (the root stocks 
raised from cuttings or layers) from East Mailing Eeseareh 
Station, and by “ free ” and “ crab ” classes (raised from 
seed) from Long Ashton Eeseareh Station. The latter will also 
deal with the manuring of fruit trees, fruit bud formation and 
big bud and reversion of black currants. Adjoining will be a 
ease containing preserved specimens of typical fruits in their 
natural characteristic colours, grown in England in 1923. The 
Ministry’s Horticultural Division is arranging this exhibit and 
also one of a model allotment to show, on a scale of l/12th 
natural sixe, the arrangement and cropping of an ordinary 
10 rod allotment laid out as recommended by the ^Ministry, 
Some of the pests and diseases which attack horticultural crops 
are dealt with in the exhibit from the Cheshunt Experimental 
Eeseareh Station, which specialises in glasshouse-crop pests 
and diseases and tKeir control. 

Group VI, Plaal Pathology.— The importance of extended 
and eontinuous research into the numerous pests— insect and 
fun<nis — ^whicb annually take such heavy toll of the farmer's and 
gardener’s crops, needs no emphasis. The exhibit from the 
Institute for Research into Plant Diseases, Rothamsted. will 
iHnstrate investigations being carried out there to combat these 
pests. The Ministry’s Pathological Laboratory at Harpenden 
is arranging sn exhibit in thia group in conjunction with variona 
advisory centres throuajiout the country/ In addition, the 
Institute of Agricultural Helminthology is illnstgiting the effect 
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of parasitic worms upon the growth of clover, wheat, and straw- 
berries. 

Group VII. Agricultural Machinery.— In the centre of the 
Ministry’s gallery there will be a model illustrating an up-to- 
date power farm with various field operations in progress. 
Fuller details of this exhibit will appear in a later issue of the 
Journals 

Group Vm. Agricultural Economics.— No exliibit illustra- 
tive of agricultural research would he complete without reference 
to the book-keeping side of farming, consequently the School 
of Kural’ Economy, Oxford, has promised to illustrate, on broad 
lines, the costs of production and yields of various farm produce. 

Fuller details of all these exhibits will be published in a 
Guide which will be on sale in the Ministry’s Gallery in the 
British Government Pavilion, and, to supplement the Guide, 
qualified guide-lecturers will attend to explain the significance 
of the specimens and pictures at stated intervals daily from the 
2Brd April next, when it is hoped that H.M. the King will 
officially open the British Empire Exhibition, until October. 

* * ♦ * * * 


THE COST OF GRAZING. 

A. 6. Rustos, B.A., B.Sc. (Lend.), D.Se. (Leeds), and 
S. W. Chevelby, B.Sc., 

The University of Leeds. 

The English farmer is often and possibly rightly blamed tor 
the fact tLt his farm bwks are made to reveal very little 

i'Sil .hi* -j I. •• ■— * 

Whilst the truth of this cannot altogether be denied, it miis a 

i. ih. 

ate not quite so simple as they mig a rs 
determination of the cost of y ' h 

possibly illustrates these difficulties 

^If we wish to determine the cost JsS or 

things may be easy, but when the aftermat * 

meadow hay is grazed, ^ q] gerionsly 'affect the 

correctness or otherwise of this estim * grazing 

fiptre finally arrived at. Again, d „ved 

on the grassland, these can be sett 

to that the detenmnato of the « hnwVver 
lenlly create very few difficulties. I . oP 

bjiWf is of/ery little v"lne: what .8 wutedta the 
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grazing' per unit of stock, and as the grassland may be grazed 
cither by dairy cattle, feeding beasts, young stock, horses, sheep, 
pigs, or even poultry, the proper allocation of this cost amongst 
the various' heads of stock will again necessitate our making 
another estimate, which will enable us to express the stock-- 
carrying capacity of the land in terms of either sheep or cow 
equivalents. Evidently, therefore, if we wish to compare the 
relative costs of grazing on different farms, for the sake of 
comparison the various results must be placed on a comparable 
basis. For the sake of uniformity it is usually agreed that one- 
third of the full rent, rates and manure bill of the meadow 
shall be charged to the cost of grazing the fog; and that in 
apportioning the costs of pasturage amongst the various classes 
of stock we may regard— 

1 calf as b'-ing equivalent to 2 sheep. 

1 heifer nr 8U>re beast as equivalent to ... 4*5 „ 

1 cow or tatO*ning bullock as equivalent to ... 0 „ 

1 hum as equivalent to ...^ 6 „ 

Determination of Cost. — ^Making use of the methods out- 
lined above, the following results were obtained during the 
year 1919, when the grazing of 976 acres on twelve different 
farms in Yorkshire was closely investigated. This grassland 
carried during the year 403 cows, 100 feeding bullocks and 
heifers, 91 young stock, 40 working horses, 16 young horses, 
426 sheep, 45 pigs and 180 head of poultry. This was the 
equivalent of 4,083 sheep or 680 cows, and the land therefore 
carried the equivalent of 1 cow to 1.43 acres. 

Table I. 


GEAZING ACCOUNT, 1919. 
12 Farms. 976 Aares. 


A. 


Si(\rk CartieA. 


Rent ... 

...1,225 11 

8 

403 C«»wfl 

2,418 

Kates... 

... m 17 

.3 

100 Bullocks and Heifers 

500 

Seed ... 

... 36 

7 

91 Young Stoi-k 

364 

Manure 

... 8 0 16 

3 

40 Workiug Horses 

240 

Incidentals . 

370 1 

8 

16 Young 

80 

Labour — 



426 Sheep 

426 

(a) Man . 

334 9 

4 

4.5 PigH 

45 

(6) Horse , 

1‘18 7 

3 

130 Head of Poultry 

10 


£S.mi 13 

0 


4,083 



£. 3,354 13 0 


Prom such an account as that given in Table I it. is easily 
possible to determine the cost per acre, per cow equivalent, or 
f>er sheep equivalent, and to compare the relative importa^^ 
of each of the varying factors i^ich go to make up that cos . 
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This- would suggest that^ the average Yorkshire farmer i& 
beginning to realise the importance of the improvement of his 
grassland. The importance of such improvement can be realised 
when it is remembered that to-day the grassland farmer is in a 
much sounder financial position than his arable brother, and 
that, with very few exceptions, where money is being made to*day 
en the farm, it is being made on produce which walks to the 
market. 

Labour. — ^From the details given in Table 11 it will be seen 
that the total labour bill amounted to fis. lOd. per acre for 
man labour and 8s. 5d. per acre for horse labour, and that 
these constituted 9.6 and 5.1 per cent, respectively of the total 
costs. Evidently in grazing, labour is one of the minor expenses, 
and as will be pointed out later on, the increased wages paid on 
the farm since the appointment of the Wages Board in 191 ? 
have, in consequence, had less effect in adding to the cost of 
grazing, than to that of any other farm crop. 

Table III. 

LABOTJE COSTS PER ACRE OE PASTURE. ’ 



Man. 

Horse. 

Total 


No. of 
days. 

> Oist 

No. of 
days. 

Cost. 



s. <1. 


s, d. 

s. .1. 

Draininp and Ditehltig 

0-13 

1 1 

0*04 

0 2 

1 3 

Triirtming HwJges and U' i>ainTi^ 






Fences 

0-33 

2 7 

0-10 

0 

B J 4 

Applyii>ff Artificials 


0 5 ' 

fi-0.‘. 

0 5 

0 10 

„ F.Y. Manure 

0-01 

0 4 

004. 

0 *24 

d <14 

„ Liqui'i Manure 

0*05 

0 J 

oor^ 

0 34 

0 8 

Cutti-tg Thistles 

1 0-U 

0 loj 

0*0.5 

0 Bj 

1 i 

Chain Harrr'winir 

i 008 

0 fii 

0*14 i 

0 9i 

1 4 

BoUing 

007 

0 7i 

O'lO 

0 H 

1 4 

Total ... 

0-86 ' 

0 10 

0*67 

3 5 

10 B 


In Table ni are summarised the details of the labour 
employed on the pasture during the year referred to, from 
which it will be seen that it amounted annually to approximately 
1 full day's work per acre for a man, and one-half a full day s 
work for a horse, at a total cost of lOs. Sd. per acre. The upkeep 
of the fences, draining, and cutting of thistles accounte or 
54 per cent, of the total cost, whilst chain harrowing and ro mg 
accounted for 26 per cent., the reinaining labour being ta en 
up aInKJst entirely with the application of artificials, farmyar 
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manure and liquid manure. This average figure of approxi- 
mately one day’s man lafour per acre has been confirmed by 
the average records of each successive year. 

Yearly Variations. — It will be seen from the details given 
in Table IV that the cost of grazing, which in 1914 was approxi- 
mately 2s. 5d. per cow per week, reached its maximum in the 
summer of 1920, when it amounted to 4s. 7d. and has since 
fallen gradually, though in 1922 it still stood at Ss. lid. per 
head per whek, approximately 62 per cent, above pre-war level. 

The number of farms is not uniform, and these figures are not 
therefore altogether comparable, but it will be seen that while the 
average rent of the land has remained practically stationarj^, the 
rates have steadily mounted up, until in 1922 they amounted 
to nearly two and a half times their pre-war figure. There is 
no doubt that when allowance is made for the recent reduction 
in the rates on agricultural land, they will be found to have 
reached their maximum in the year 1922-23. 

The manure bill per acre is seen to have reached its maximum 
in the year 1919, and to have steadily ■ fallen since. The 
abnormally high figure in 1919 is . in all probability due to two 
things : (1) to the fact that the prices of the artificials usually 
applied to grassland were at that time at their highest, and 
(2) to the fact that the twelve farms included in the year 1919, 
were all doing their grassland well, possibly better than usual. 

Incidental Expenses.— The increase in the Incidental 
Expenses, corresponding to what may be called the non-produc- 
tive charges such as tradesmen’s bills, upkeep of fences and 
repairs to implements, which are at their minimum on grassland, 
and reach their maximum on arable crops like potatoes, is 
significant of the burden which the farmer at the present time 
is having to carry. There is no doubt that a crying need of 
agriculture to-day, is a reduction in the cost of production, 
whether of grazing or of any other farm crops, and possibly 
nowhere is it more heeded that in the cost of various tradesmen s 
bills which the farmer has to meet. The following comparative 
costs of a few cf these items extracted from the books of ono 

particular farm are certainly significant : — 

1916 . 1922 . 

£ £ 

2 217 5,626 

' !!! ■ 81 262 

63 146 

an.l Implement 

20 78 

58 


Wage Bill ... 
Coal „ ... 

Vuel ,, ... 

Blacksmith’s 
R^paiia ... 
Shoeing Bill 
Saddler’s j, 
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The whole farm has to bear the burden of these charges and 

although the grassland bears only a relativelv «n,«ii ^ , 

1000 , 1 . ^ leiatnely small proportion 


of these,. yet, in 1922, they corre'spondod" 

rirnoV fVko ora win rt j ^ 


; 8 (], 


per 


week for the grazing of each individual cow 

pointed out' that each acre of 
grassland absorbs approximately one full day's work tor a man 
and rather more than one-half of a day's work for a horse pei 
year. This means that to all intents and purposes, the yearly 
variations in the cost of the man labour per acre ‘of grasino 
approximately correspond to the yearly variations in the daiW 
sage of the men employed on the farm, which reached its 
maximum in the year 1921. 

Again, the yearly variation in the cost of horse labour per 
acre of grazing will approximately con-espond to half the cost 
of horse labour per working day. 

Comparative Costs on Varying Farms.— For the year 1922-23 
the average acreage cost of grazing amounted to £2 19s. 4d , 
and the average cost per cow equivalent to £4 6s. Od. per year 
(or 3s. lid. per head per week whilst the cows were at grassj, 
but very varying results have been obtained on the different 
farms on which the cost of grazing has been investigated. The 
acreage costs varied between the extreme limits of £1 14s. 7rt. 
and £8 4s. 4d. The extreme variations in the stocking can be 
seen from the fact that on the most heavily stocked farm eacii 
cow equivalent had the grazing of 0.7 acres, and on the least 
heavily stocked farm each cow^ had the grazing of 3.4 acres, 
while the actual cost of gi*azing per cow equivalent varied from 
£2 2s. 6d. per cow per year (approximately 2s. per cow per 
week when at grass), to £9 10s. Od. per cow per year (approxh 
mately 8s. 6d. per cow per week when at gi'ass). 

In an article of this description it is obviously impossible to 
give the varying cost on each individual farm, yet it may be 
interesting to show some of the variations, and if possible to 
trace down the factors responsible for them. Evidently what is 
to he aimed at, if the most is to be made of the land, is to 
increase its stock-carrying capacity as far as possible at the 
minimum cost, and the most successful grassland iarmei will 
he he who is grazing land with a high stock'carrring capacity 


at a low acreage cost. 

It does not necessarily follow from this that the cheaiieb 
and lowest rented land is always the best, hut the rent s ou ( 
he theoretically proportional to the inherent fertility o t e* soi , 
other factors such as nearness to markets, etc., eing ta^en 
mto account.' 
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, (1) High Costs of Growing. — A high acreage ooBt may be due 
to one or more things, (a) The rent, and consequently the rates, 
may be heavier than the farm can reasonably be expected to 
carry. At the present time this is undoubtedly the case with a 
very large number of smallholdings, though as far as we have 
seen these rents rarely if ever give m adequate economic 
return for the money invested in enclosing, fencing and drain- 
ing the land, and putting up the necessary house and buildings. 

H.W.C. a smallbolding of 16 acres of grassland on the outskirts 
of one of the industrial towns in Yorkshire. Ihe rent charged corre^ 
spends to less than 2 per cent, of the landlord's capital actually 
invested in the holding. It is 'good grass, well managed, heavily 
stocked, and treated on tt croughly orthodox lines, but killed by high 
rents and high rates, amounting to no less than £5 12 b. per acre 
and constitutii^ 68 per cent, of the total cost. Had this holding been 
double the size, the capital outlay for buildings and housing accommo- 
dation for the stock would have been very much smaller in proportion. 

(b) The land may be heavily burdened by being made to 
carry too high a proportion of the non-productive charges to 
which reference has been made. 


The grassland on farm C.W.L. is heavily stocked and has been got 
into good condition. The rent and rates are both normal, but from an 
economic point of view the farm is being killed by its high standing 
charges. A casual observer going round the farm would be struck by 
its general neatness and good condition, the fences, roads, gates and 
doors appealing to the eye— though they have left their records in the 
balance sheet! 


(2) Understocking. ---The actual cost of grazing per head 
of stock will be determined by the acreage cost of grazing and 
the number of stock per acre which the grassland carries. 
Particularly in recent years, a large number of cases have 
been met with where the cost per head of stock has been too 
high owing to the fact that the grassland has not been carrying 


the stock it could and should be made to carry. 

(o) It may have been deliberately understocked, either on 
account of shortage of capital, or because the holder hesitated 
on a falling market to invest heavily in store stock. 

(h) The understocking may have been due to the fact that 
the grassland needed improvement either by way of draining, 
liming or manurial treatment. 

Tbe gnwsland (ai fanns H.N.O. and H.C.B. is at the present time in 
quite good condition 1 boto have kept their acreage costs as low as 
poisil^e compatible with efficiency, but both last year deliberate y 
reduced the head of stock that they normally carry. 
runs from 26 to 80 cows, end in addition fattens some 50 to . ^ 
fmlloqlu or heifers on grass. In liSl-23 he was heavily caught with 
falling market, and in 192Sr28 cut down his purcha^ of 
cattle ana failed to maw any me whateter of hu ^ 

HeC.Be used to mn about the same’number of milk cows, but 
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a district in the North Hiding wheie milk prices have been utterly 
inaaequaie, he has leduced his fctock of cows, but has not wasted his 
surplus glass. Much of the g- ass, which has been improved immensely, 
was uicadowed. On some, sheep together with Irish cattle were joisted, 
and hay grown on the mtcidcw which had previously been graced was 
gold to the owners of the jcisled stock to be consumed on the land; 
whilst an additional sixty-seven tens of hay were available for sale 
for consumption off the farm. This man covered mirnself economically 
by leducing the number of his own stock, but made the best possible 
use of his surplus grass, with the result that the acreage costs of 
grazing, and bis cost per unit of stock grazad were both Iw, 

(d) ImprovementHi — There is no doubt that a gi'eat deal 
of the grassland throughout the country, and particularly in 
the West Biding of Yorkshire, is not carrying the stock it 
could were it properly treated. This is especially the ease on 
the coal measure and millstone giit soils naturally deficient in 
lime which through their proximity to the industrial towns 
have been still further depleted in this respect by means of the 
acid nature of the rain. In other districts lack of drainage is 
the determining feature. In some of the latter cases this factor 
is under the control of the man who is farming the land, in 
others unfortunately it may be beyond his control. 

In the case of farm C.N.D., for example, this latter holds good; 
his land forty miles from the sea as the crow flies, is sixteen feet 
sea level. It is well drained as far as he is concerned, nnd the 
dvkes and drains are kept scrupulously clear, but the outlet of his 
drains has frequently been seen to he below the level of the water in the 
r<nTY,TTdfifiionets’ drains. This man has drained his land, limed it and 
? Id and improved it up to the hilt, as far as he is concerned, 
S determining facto in the fertility of his land and He stock- 
“rjto caprity is the regularity or othere,ise of the Comm— 

K 0 tund^t'ltoSbg facto again has been draina^ 

thoroughly waterlogged. Dur g ^ ^ 
most of the drams are no^ ju ^ 

made; the worst of the 1 and has » stock-carrying 

and sheep nffl on the higher parts of the far . 

capacity has increa^ ^ S?™ to laJf is^o* 

another two years at least befom should. 

condition, and able to cany all the s « low-rented 

The case of J.H.S. is ,*"**““^^1: Ld Me or no attempt 
poor land at the edge of the coal measnr sods, and Utt. ^ 


has up to now been made to impro ' lime, and small 

rates, no outlay on farmyard manure, lowest we have 

arpsnditure on labour, the acres^ Ti l ^ 

hitherto met with, buck the fact tha apparently cheap laud 

sad that they are doing badly on rt, “"VonU pay for improve- 
mlly dear. It is capable of improvement and won v 
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ment, but imtil soraething more is put into it, it 'will lomain dear at 
•the low lunt which is at pi^ent being paid. 

In contrast with this is the case of P.O.H., whose land stands on 
the Millstone Grit more than a thousand feet above sea level, most of 
it little more than moorland a few years ago. Origin^y sour 
all the land is limed every fifth year. Originally moire poverty 
stricken than that of J.H.8. it has been well dressed with the 
manure from well-fed cows, supplemented with judicious application 
of phosphates. At the pmmit time this farm of 120 acres, ninety per 
cent, of which is grass, is carrying sixty-four cows, a hundred pigs 
and nearly t-t’o hundred head of poultry. While the acreage cost of 
the grazing is more than double that of J.H.S. its cost per unit of 
stock is 18 per cent, lower, the milk yield of his cows 38 per cent, 
higher, and the net returns from his farm three and a half times as 
great 

•* * ♦ * * * 

ARTIFICIAL DRYING OF CROPS. 

During the past year the Ministry commenced an investiga- 
tion into the artificial drying of crops in .the stack. The system 
is an old one, and has had considerable popularity from time 
to time, and has never lacked advocates; but against the 
instances of the successful use of the method there have been 
many more instances of failure. Nor have the advocates of 
the system spoken with one voice; some variant has been 
claimed as the key to success, but, unfortunately, the key 
never seemed to open every lock. 

The successes and failures are, broadly speaking, explicable. 
Much depends upon the season : continued wet or a long dry 
spell is a condition which must be taken into account whether 
the* crop is in the stack or in the field. Crops differ widely 
in texture and in the way in which they pack in the stack; 
meadow hay is a very different substance from clover hay; 
wheat, barley, oats, peas, ail have marked characteristics. A 
single recipe is prima facie unlikely to be successful. 

The first task clearly was to survey the field, to discover wliat 
was being done ini^actual practice by those who were satisfied 
with the method, and to fill in gaps by arranging for experi- 
ments with crops other than those already being treated. 
Observations were eventually taken on 21 stacks made up as 

follows: — , 

Meadow gc^ 3, red clover ,3, white clover 1, clover anci 
meadow grass* 1, rye grass and red clover 1, rye and tares 2. 
Barley (^ts 2. Peas 2, beans 1 and lucerne L 
Iii^its simpl^t terms the problem of artificial drying consis s 
in the removal of surplus moisture aivd, the control of tem 



^'IG. 2.^A 


Cyclone” Kjin <lryiuj> two stacks of Kyo and Taros. 



Fig. IJ. — (icncral view of Stack’ 
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p^tures; actually it is not so simple as that, because, for 
^xaiupl^r chemical and physical changes "which are set up 
affect the quality of the crop, and the condensation of 
jn(^iire on the' exterior of the stack, combined with heat, may 
produce conditions favourable to mould. However, if only 
surplus moisture can be removed quickly enough and the tem- 
perature kept below a point at which it would do harm, the 
problem is solved. This is in brief the argument for forcing 
a current of air through a stack by means of a fan driven at 

high ^ . 

Suppose we are set the problem of reducing freshly cut ^ss 

with a moisture content of, say, 70 per cent, to hay with a 
moisture content of 16 per cent. We do not propose to emptoy 
the usual process in the field-the weather is unfavoutshle. We 
know that a statjj made of this crop with such a high moisture 
‘ extent (or indeed a very much smaller moisture toutent) w 
hsat and if the temperature is not controlled the emp wil 
smd possibly the stack will fire. A current of air passing 
touS tC stack will not only remove moisture, but it wU 

n.1 — • - «»> I"“ 

‘ntT.ttotM’i .. to. b» p«*< «» 

This w tne ineuijf, . ^ 

air through the stack a num 

occurred. The ^ ^ckly when driven thmughi 

£ Sk"' 

will not be efficient. methods 

It is under observation. There were 

sufficient indication of sy^ joot were 

Before the crop ^ ^ ^rwaids built iu such a- 

constructed, and the stack resistance to the 

maimer that, as far as ^ p,rt of the centra 

passage of air was offered arou^^ ^^/ehamiel by way of 
chamber. The inlet passed into *« 

which the air delivered y tke open air- 

chamber and ultimately t ro g ^ss ent nn 

Observations were tto fro The nuto r 

the stack was dtyenongh to proven to se^rd^ 

of hours dtmfsp! .vfhich Wowing jsntral chambe 

to the nature and condition of the crop,® 
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in relation to yolume of stack, and the fan and power 
.available. 

With this method com, bean and pea stacks were treated 
^successfully. Two pea stacks in particular were dried very 
iapidly, and the peas were amongst the earliest on the market, 
'A good price was obtained for these as they were of exception- 
,.aily good colour and free from wrinkles. In addition the whole 
the pea straw was made available for fodder purposes. A 
■case occurred where a barley crop was at first abandoned owing 
to its sodden condition and the inability to harvest it by 
oi^nary means. With the artificial drying system, however, 
the crop was dried and a feeding sample of barley obtained. 

The treatment of hay was not uniformly successful, chiefiy 
.owing to the growth of mould on any parts of the stacks where 
.surface moisture had not been entirely removed. The close 
vtexture of hay added to the difficulty of removing moisture. 

The experiments have afforded a great deal of information 
and have suggested lines of laboratory work which have been 
carried out with successful results. Until experiments with a 
. modified system have been successfully tested in the field, 
.’however, no really valuable advke can be given to those who 
are anxious to make a trial of artificial drying. It certainly 
iseems as' though the simplest form of forced draught will dry 
. peas successfully; but much still requires to be known, par- 
. ticularly as to the conditions under which hay can be dried. 
Because one crop has been successfully dried np would-be 
-experimenter should imagine that -other crops can be success- 
fully dried under the same or different conditions. Farmers 
would be well advised to wait for a short time until more 
precise deformation is available, and full and definite directions 

<;an be drawn up for their guidance. 

‘ ' ■ • ' , * * - 

AGRICULTURAL DISCUSSION 
' SOCIETIES. / 

‘ N.D.D./ 

Si: It oy Devonshire. 

■ mentioned at to present time as a meaas 

ty'^icfr th^^l&mess i>f agriculture may be made mote profitable, 
|% no|3ou^t' t^^^^ ^eray the principle of 

'll^ 'wiiichl'iE^erl i^ed dimng to prevaaing agricultarid 
U^re^ion. .CcK^ratjon for to.Rbmmon-good is the bam « 
.^^lisation. ’anlitB inMigert^ application to the sgricnltura 
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industry in aB its branches would, subieet to tho ir u i , 

. .other of those engaged in . the industrl uh ^ *“'*1 

.its salvation, y> € a long way towards 

functions, there being many other directions "th^rthd cf 
option 0 agncultunsts might benefit theVustry. ofe fi d 

Until recent years farmers have had considerable doubt as to 
the practical value of agricultural education and research To-dav 
conations have largely altered, Beseareh is constantly bringing 
to light new discovenes of very great practical importance to 
farmers. Ihere is, however, still a guU between the research 
worker and the farmer who should benefit from the researeh 
The .connecting link is generally the County Agricultural 
Organiser and his staff, but the Organiser works under many 
difficulties, and his time is largely taken up with admimstratWo 
work and with endeavouring to break down the prejudice of 
farmers againSt agricultural education. If he succeeds in this 
a second diMcuIty awaits him, as the demand for agricultural 
^education rapidly exceeds the supply and he finds himself unable 
to cope with it alone or with the limited staff generally available. 
It is possible to find a remedy for this state, of affairs by ^h'e 
application of co-operation to agricultural education, by meahs 
of the formation of Agricultural Discussion Societies. ' 

The members of such a society (farmers, landowners, farm 
workers and others) meet periodically to pool th^ir experience 
and discuss methods by w^hich their practical, difficulties may 
be overcome. The objects may be briefly summarised as “ the 
promotion of a healthy interest in all agricultural matters, both 
practical and scientific, by affording opportunities for the exchange 
of views on matters of importance, by means of lecture^, dis- 
cussions, demonstrations, visits to farmp, and experiments, or 
by any oth(hr means which may be deemed advisable.” 

DniikeHbci usual systeni of education which aims at the 
teaching of young taen wlio will be the farmers of. the future, 
the Agricultural Discussion ' Society aims particularly at pro- 
viding education for those actually engaged in farming, The 
lectures and discussions arranged deal, therefore, with the 
findings of research ■worlcers and the practical application of 
their results id the system of farming practised on the Garins 

the members themselves. 
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Fomatlon of a Society.— In forming a society the method 
of procedure is to organise a lecture on some special subject 
to be given by an expert on that subject. This lecture should 
be of such a nature as to convince those present that there is 
something of practical value to be learnt from agricultural 
education and should make the audience ask for more. Pro^ 
vided the necessary enthusiasm is aroused, a President, Vice- 
Presidents, Secretary and Committee are appointed, and they 
in consultation 'with the Agricultural Organiser draw up the 
programme for the year. Lectures are arranged either weekly, 
fortnightly or monthly during the winter months, and are 
given by members of the County and Agricultural College 
staffs, experts from the Ministry of Agriculture, veterinary 
surgeons, practical farmers and others who are in any way 
connected with the industry. 

Some idea of the scope of the work may be gained from the 
following example:— In Devon, which has now seven socie- 
ties, lectures have been given by nine members of the’ county 
agricultural staff, five members of* the staff of the Ministry of 
Agriculture, six members of the staff of the Seale-Hayne 
Agricultural College, thirteen local farmers and thirteen other 
lecturers. The 70 lectures dealt with such subjects as improve- 
ment of grass land, seeds mixtures, lime, poultry keeping, Devon 
cattle, farm accounts, veterinary first aid, the bacon industry, 
pig feeding, agricultural law, farm valuations and assessments, 
feeding of dairy cows, weeds and their destruction, farm 
implements and machinery, etc. In the summer lectures are 
not given, but trips are arranged to farms and experimental 
stations in the county and outside. 

The first society was established by the writer at Brompton, 
near Northallerton, Yorks, 1921, and is still functioning suc- 
cessfully. Similar societies have recently been formed in other 
counties. ^ 

It is seldom doable to form a society unless fifty members 
can be obtained, and these members should pay a subscrip- 
tion of from Is. to Ss. to cover local expenses for hire of 
room, etc., and to ensure that only those who are interested 
shall obtain privileges of membership. 

CknnblBfid Heetiltgl of Sodetil^l.— A further stage is the 
combination of societies in prescribed areas. If societies are 
formed at distances of 5 to 10 miles from a central society 
it becomes possible to hold occasional combined meetings, 
thus getting together audiences of several hundreds, with the 
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result that special lecturers may be brought into the county. 

'fbis also enables an exchange to be worked between neigh- 
bouring County Organisers, and as a consequence much good 
results to the work of the counties concerned. 

A large number of experimental and demonstration plots are 
laid down on the farms of members of the societies, and it 
is possible to arrange periodical demonstrations on . these plots 
for the benefit of the members. During 1923 a ^arty of 120 
farmers from four societies visited H.R.H. the Prince of 
Wales’ farms in Cornwall, and a party of over 80 farmers 
visited experimental plots in East Devon on 8 farms, during 
an aftetnoon in August. 

Proceedings at Meetings.— The lecturer at a Discussion 
meeting lectures on his special subject. Tlie 
an ‘lonr or an hour and a half, and should be followed 
Jv a discussion which may be of equal duration, In this 
teussion questions should be asked the lecturer, who should 
® i!T them as soon as they are asked, and other membep 

.S -r.-pp- « T”' : 

A* iiBRion should not be confined to the askmg and answering 
discusa ^ ^ part of 

questioim ^ ,,, problems 

“itosSi Where doubt eriste on any point, arrange- 
dv he made to carry out experimental work. 

the best and most lively discusrions occur after 

I ^ B bv {armets, as there are invariably a great many 
lectures by ^ do not pos^ss 

piLlial rfl wa wlWj 

' B. ™l« <a lb* ■»* b. ‘K 

which the members take in . sodeties is carried 

fact that the instruction given g ^ ^^^ 3 ^ 

on for a number of years and The result of 

of lectures, finished at the end ^ h) ludge on 

this is that the members of of the instruction 

their own farms of the success experiences of new 

given and are also able to s , i a after years. Mem- 
methods at meetings of the societies 

bers of societies not only the instruction, 

hut are also expected to the leefurer/hs 

provided, and the more th^ ^ ^ educational value, 
better the discusaon and the _ together with faroi 

The mixing of old and young Jarmeis, tog 
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workers and land-ownerb, brings many difierent points of 
View to bear on problems tabder discnssion. The young farmers 
speedily gain information older ones present, while 

the older ones- realise that -young men do not^ intend to 
be satisfied that the practices of- their fathers'are correct with- 
out first testing the*value of the new methods advocated. 

As far as the County Organiser is concerned, he will find 
that the running of a society results in great economy in the 
wdrk of his staff, and cohsequently a far greater amount of 
-^ork can be accomplished' with the* staff available. The 
variety of subjects dealt With, ‘and the variety of lecturers, 
are additional advantages, and help to maintain interest. The 
discussions at meetings of these sofiieties form a very useful 
means of traimng young farmers in public speaking, an im- 
portant matter in these days of active Farmers’ Unions, 

From a scientific point of view, the Agricultural Discussion 
Society forms an excellent link between the farmer and the 
scientist. Discussions oh many occasions bring to light differ- 
ences of opinion amongst practical farmers which call for 
further investigation by the scientist. Societies also provide 
a convenient medium for the distribution of pMnphlets and 
other published information. 

The writer looks forward to the time -When every county 
will have its Discussion Societies, and wdien ever}* important 
agricultural district in each county will have a society. Judg- 
ing by the success of the societies already established, great 
progress in agricultural education will be made when this 
State of affairs is brought aboiit. The Farmers’ Unions, which 
have done such good work for the agricultural industry gener- 
ally, canhot afford to miss this Opportunity to increase their 
power for good by bringing thek members into closer contact 
with each Other. ■ 

- 1 ' ,f ■ / : f * 

METHODS OF COYERING GRASS 
; -SEEDS, 

R. .D; WiLI 4A1I8, B.Sc., . 

WeUh Plant 

of provioua ji^eBtigations on the depth of covering 
l>98t,aS-ed to*the«eedflofiV^<Ky!.^ ^ 

the methods of covering pa<^ \app^able, to ordinary field con 
dijjbns Mve been, publish^ in tbia Journal.^ 

* Depth of Sowing Gra$» tmd Cfom by K t>. 

May, 19^ i liethode ef Coming Onm and Ctmr 
March, 1923. 
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In order to throw more light on t 

' and to make the inveBtigations more comprehensive ^ a further 
'series of experiments was carried out in 1923 on the methods 
of covering “the seeds of perennial rye grass, meadow foxt^^ 
timothy and rough-stalked meadow grass. 

It is often recommended 'that the large and small seeds con- 
stituting a mixture should be sown separately, and that the large 
seeds should be harrowed in before sowing the small seeds, which ^ 
should be left on the surface or merely rolled in. On a ’priori 
this view seems quite sound, since seeds of different 
1 and clovers have different depth requirements. 

In order to ascertain if this is the case in actual practice^ 
grasses with large seeds (perennial rye grass and 
r foxtail) and others with small seeds (timothy and rough- 
meadow grass) were selected for the experiments hero 
dealt wilh. The trials were carried out on a fairly uniforin 
medium loam which had carried an oat crop in 1922. The soil 
was in good condition and an excellent seed bed was obtained- 
The seeds were sown broadcast by hand on 16th June, without 
a nurse crop, on long narrow one-hundredth acre plots, 72.6 feet 
long by 6 feet wide. 

The seeds were covered by farm implements commonly used 
for the purpose, The methods of covering adopted were 
(1) Seeds uncovered; (2) Smooth roller; (3) Horse bay-rake, 
followed by Bmooth roller; (4) CbaiB-hanow, followed by sm^tb 
roller • and (5) Light peg-harrow, followed by smooth roller. Each 

ihrf «f i»v.tin(, ol .hi* i™ dun liin".* “ 

tolled as the last operation before sowing. 

' The four species were sown at the uniform rate of four million 
vi2 i per acre, that is, at the rate of 91.8 « b e see 
The percentage (laboratory) germination of the 


of each species was as follows: perennial grass 94^ 


r square foot. 

meadow foxtail 9. ' ir'aiid ^ioigh-stalied- meadow 

^^JLlings were coun.d on 

40 readings per plot wth 6 the average 

Bummariaed in Table 1 bereun , rye 

number of oeedlings per square m ^ crass on 

meadow foxtail, timothy and 
plots covered by different 
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Tablb I. 


hut. . 

Wun : , 
Sowing. 

i 

iCoreniig. 

?ir«iuiial 

ByoGzi*. 

Meadow 

PoxtalL 

Timothy. | 

Hwigh^lked • 
.Menckiw OrusL 

lings. 

Probable 

ftror. 

Seed* 

lingo. 

Piotatble 

Bm>r. 

Seed- 

hnga. 

Prdbabte 
Brroz. | 

Seed- 

lings. 

Probable 

Krror. 


1 


hBI 

3-1 

± 0-29 


±1-72 

14H) ! 

±0-66 


2--' 

16-9 

±0'57 

7*0 

±1-26 


± 1*86 

i 219 ' 

± 1-00 

Chain- 1 

3 

27*6 

± 0-72 

9-4 

± O-AS 

25 6 ! 

ESEl 

2l)-6 1 

± 2J19 

borrowed 

4 * 

44-7 

± 1-37 

14-f) 


33-7 

±0-67 

26-5 

± 1'74 


5 

42’2 

±2-41 

16-6 

± 2-27 

23*6 

±0*17 

20-7 

±014 


1 

9-7 


41 

1 ± t>-38 

IJ'S 

± 062 ' 

138 

±0-86 


i 

16-4 

± 11 86 

6-2 


20-3 

± 1-57 

2i)-2 

±0-21 

UoUed 

3 

26i 

± 1-06 

7-3 

± M3 

161 

± 1-84 

22-8 

± 0-72 


4 

41-6 

±1:62 

9^i 

±0-74 

21-2 


23-7 

±i>-88 


5 

41-8 

±1-67 

8-6 


16-4 

1 ± 119 

22-3 



The average depth at which the majority of the seeds were 
covered by the diSerent implements was as follows : roller I in., 
hay rake ^ in., chain-harrow \ in., peg-harrow \ in. 

Discua^on o! BesulU.— Perennial Rye Gm«.— It will be seen 
from the figures in the Table that the plots covered by the chain 
and peg-harrows gave very similar results. These plots had far 
better stands than the plots covered by the other methods. The 
uncovered plots had only about 26 per cent., while those covered 
by the roller and horse-rake had only S8 per cent, and 62 per 
cent, respectively of the number of seedlings found on the chain- 
harrowed plots. 

It will also be seen that the plots sown on a ch^-harrowed 
surface gave in every cnse slightly better takes than the corre- 
sponding pbts winch had been rolled prior to sowing, but the 
difierences are probably too small to be practical significance. 

Meadow Foxtail.— As in the case of perennial rye grass there 
was very little to chooee between the peg and chain-harrows as 
implements for covering meadow foxtail. Both these methods 
resulted in better "takes than any of ‘the other methods of 
covering. On the plots chain-harrowed before sowing, the • 
number of seedlings on the uncovered plots was only 21 per 
CMit., on tile rolled plots 60 per cent., and on the raked plots 
61 per cent, cl the number counted on the chain-harrowed plots. 

The* striking low fignres obtained for this grass under a 
inethods of covering are, no doubt, largely accounted for y 
the ^ tiiat the seeds were not properly covered by any of me 
me^dds, few even when covered means of the peg- and c am 
barrows a mudh lai^ proportioln <rf meadow foxtai see s w 
left.expoeed than was the case in sny of die other seeds exp 
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]](ieiited. with. In this connection it is interesting to note that 
the figures in the table show that rolling the plots before sowing 
iid not give rise to as satisfactory takes as on the chain-harrowed 
surface. For instance, the plots rolled before sowing and then 
eovered by the peg-harrow had only 56 per cent, of the number 
of seedlings counted on the corresponding plots which had been 
chain-harrowed before sowing. The greater resistance ofiered by 
the rolled surface to the large and very light meadow foxtail 
seed probably explains the inferiority of the plots so treated. 

fimbthy.— The data obtained for timothy seem to suggest that 
the small plump seeds of this grass were covered too deeply by 
the peg-harrow. The best results were given by the chain- 
harrowed, plots. The uncovered plots and the plots covered by 

roller only were again poor. , , v v. v ^ 

The raked, chain-harrowed and peg-harrowed plots which hau 
htm rolled before sowing had, for reasons which cannot be 


Gxpiaineu, iuuv;u pwioi oiauuo «««« --- - — r- * 

had been chain-hanowed before sowing. ■ , , ,, , 

Rough-stalked Meadow Grass.-Ihe stands of rough-staM 
meadow grass were not neatly so much mflnenced by he 
methods S coveting as the other three grasses. Although the 

Si; r. . i. 11. — I p<-“ y s 

tlmot^and meadow foxtail, on plots covered by the cham- 
h^ow yet even the uncovered plots had 55 per cent vAJe 

„ hie. . «», n 

obt^ed from self-sown se . on the average as 


■stalked msidaw grass. experiments show quite 

■ CottcltUdOM-The-results by (ar the most 

definitely that chain- and peg- _ , perennial rye 

effective methods for ly 

grass and meadow foxtail. ™ already referred to, 

with the results of previous i o gmss, 

in which it was shown tha ^ ^hen the 
cocksfoot and red and f l^^ents^^ 
seeds were covered by ° '“L jbe wndittoa under 

Moreover, the results indicate, for . 
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8Uch as timothy apd rough-stalked me^w have to be- 
thoroughly covered in order to give the most satisfactory 
stands. Both timothy and rough-stalked meadow grass pro-? 
d^d poorer takes when the seeds were, left uncovered or 
nmrely rolled in than when they were chain-harrowed. The 
r^idity with which the delicate root-hairs of the exposed 
seedlings are dried up is, no doubt, mamly responsible for the 
comparative failures of the seeds not properly covered. 

The most' satisfactory takes of timothy and rough-stalked 
meadow grass were obtained by covering the seeds by meins 
of the chain-harrow. The tendency of the peg-harrow was 
tp cover these small seeds too deeply. The horse hay-rake, 
although it gave better results than the roller, was an inferior 
implement to the chain-harrow for covering both large and 
small seeds, 

. As will be seen from the figures given below, there was a 
^de, discrepancy in the ease of ; each species between the 
number of viable seeds sown an4 number of established 
^edlings, even on the plots with J^e .best takes : — 

Aumher if SB^4ling» Satio of Seedlings p^r 
per square fed' gn eqvare foot to tiahk 
the beet JPtote,- S^s sown, . 

' ' Per cent. 

* ' Perennial Rye Grass... 48*7 

. Meadow Foxtail ... ... 16*5 16’9 

, Timothy ... ... ... 33*7 35*8 

Rough -ataiked Meadow Grass 23 ‘7* 25*8* 

r 0 : The Qumber of viable aeedt-.^^ iQ each case was 91*8 per square foot. 

Thus within so short a period as two months from sowing the- 
number of established seedMngs of perenni^ rye grass was less 
than one-half, timothy about one-third, meadow foxtail less 
than one-fifth, and rough-stalked meadow grass about one- 
quarter of th*e number of viable s^ds sown. 

V sit is beyond the scope of this paper to inquire into the causes 
for'tbe very heavy soil casualties which bava been shown to- 
o^ur. It would to be indicated> however, that although 
laboratory germination figures afford a valuable index as to 
the* viability ■ of seed,: they ' dd imt necessarily: afford much 
guidance as to lthe behaviour of the s^d under field cjonditions 
of gfermim^h and establishment. Notes taken on the plots 
Mggest, however^ that slugs' and other small soil fauna are 
yrndoubtedly responsible for a part at least of the casualties, 
and tins is- (me aspect of the case demanding further inquiry. 

' ; SiiBtiBa]!y«^The evidenKje.discuwed here and in the papers 
previbnslv nnblLsbed may :be vsnmmarised briefly as foUo j^ 
♦ ‘tlMii! si^ inclode »' eertahi intabei rf Mealing^ ana' 
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It should bo emphasised, however, that thes^^DeiabcoT- 

implemeDtl tested,rd 

that they do not necessanly hold good for other grasses and 

clovers, and other methods of coveting, ® 

, ‘‘“been shown that good takes of the grasses and 

"P°“ **'“ thoroughness with 
wboh the swds Me. covered. Even the small seeds of timothy 
and rough-stalked meadow grass have given far. better takes 
When harrowed m than when left on the surface or when 
merely rolled in. 


(2) Of the implements employed the best for covering the 
large seeds of Italian rye grass, perennial rye grass, cocksfoot, 
meadow foxtail and red and white clovers were the peg and 
chain-harrows. These two implements gave about equally good 
resolts. V 


(3) 'The chain-hanow proved a better implement for covering 

small seeds than the peg-harrow. — 

(4) The horse hay-rake and the Cambridge roller did not 
give as reliable resiilts as the harrows. ■ 

(5) Apparently there is no advantage to be”gained by sowing 

the large and small seeds of a mixtnre separately, provided the 
seeds are covered by the chain-harrow. ■ ; 

(6) Although the differences between the results 6f the two 


pre-sowing operations were in most cases sinall, yet the plots 
which were chain-harrowed as the last operation before sowing 
gave, on the whole, slightly better stands than the plots which 
had been rolled immediately before sowing.' 

(7) There was a very considerable but’ an unaccountable 
loss of viable seeds amounting to about four4fths of the seeds 
sown in the case of meadow foxtail and rough-stalked meadow 
grass, even when the seeds were covered by the most effective 
implement, namely, the chain-harrow. 

in conclusion the writer’s grateful acknowledgments are due 
fo Messrs. W. Davies, B.Sc., C. Jones, BvSc., J. B. Davies, 
n. E. Milton and G, Evans, B.Sc., for valuable assistance in 
making the nnmerouR readings, 

■ . * .• . * » • * * ^ 

SWEDE AND TURNIP SEEp’ .GROWING 
IN KENT. , 

Charles Gbeerv. :.i 


An account appeared in this Journal for 1923/ p. 853, 
'^4ifTiip,;sweiB and mangold seed growing in liin^lnsbire. In 
famottgUomney Marsh district of Kent, wherea large aereago, 
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chiefly swedds, is growD, the methods o! growings harresting and 
thrashing are so difierent, that it may be of interest to compare^ 
the two eystems. Each is no doubt the most suitable to the 
respective district. Swede and turnip seed, grown in these 
Marshes, have a great reputation for their keeping qualities. 
Only a small acreage of turnip seed is now grown in Bonmey 
Marsh, Many farmers prefer it to swede, as it comes earlier, 
and is less liable to “ canker ** and to attacks of the “ fly ” or 
flea beetle, but the price to the grower is less than for swede 
seed. 

The same methods of cultivation are adopted for both turnip 
and swede seed. 

Seed and Sowing.— In Eomney Marsh, the crops for seed 
purposes are seldom drilled to stand. The plants in almost 
every case are grown outside the Marsh area, usually on the 
higher ground to the north of the old Eoyal Mmtary Canal, 
between Bye on the west and Hythe on the east, ^me are 
grown- at considerable distances from the seed district, and are 
brought by motor transport, which, though more expensive, is 
preferred by many. 

The most suitable ground is ‘either a fallow or after early 
potatoes. For swede seed the best land is that which has been 
broken up recently; h^vy crops can be grown for many years 
with proper rotation. 

The stock seed for the plants should be sown about the middle 
of August; unless the weather is very favourable, great risk’ is 
run if sown later than the third week in that month. If dry 
weather sets in, the plants may be some time coming, and until 
the third le^ is developed they are in danger from frost. Turmp 
seed may be sSwn rather later than, swede. 

To grow [flants satisfactorily, the ground should be thoroughly 
cleaned, and a fine seed bed prepared. As much care is necessary 
as with any othet crop, but is not always recognised. 

The stock seed for the plants is sent by the seedsmen to the 
farmer, with Whom they have contracted to grow the seed at 
a price per cwt.; ami he forwards it to the man who is to grow 
the pla pfs fcff him ep much per acre* planted. One gallon of 
st^ awi it^snffififentlin an average season for 5 to 7 acres 
of^T The seed is soym eithSadcast or by seed barrow, 
and covered in by harrows, sometimes followed by a light ro er. 
Broadeai^ing seems stiU to Iw the nu^t rehable method, as a mor® 

ev^WtlsoK^ned, if doneby exj^enced men. 

tiie weather is suitable, and 
it^as the grotind ready, the plants shoui 
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b6 set out about the middle of November. Plaats one inch in 
circumference are a fair size. Planting can go on continuously 
ixom. November until the end of February, unless the ground ia 
very wet or hard. It is not advisable to plaht later than this. 

The distance between rows should be about 2 ft., and the plants 
dibbled in from 12 to 15 inches apart. 

Gn^ harrowing and rolling often help the plants before they 
reach any size if attacked by slugs or wireworms. As soon ae 
weeds appear the ground requires shimming and hoeing. The 
fljuio (Cannot be used too often, until the plants are ready to 
earth up about the latter part of April, After this is done they 
can be left to take care of themselves. 

The majority of growers in this district favour topping, or 
cutting back about 6 inches, before the plants commence to 
bloom. If they are inclined to run up this cheeks them and helps 
them to branch out. The need for this does not always arise, 
but in most cases it is the practice. 

Bogueing, i.e., taking out the false plants, requires special 
attention, in order to keep the stock true. Amongst swedes, a 
turnip, or some bastard swede, will be distinguished by its 
bright yellow flower. In many cases the farmer will take these 
out as he comes across them. It is, however, usual for the seed 
merchants to send their own experienced men to do this work, 
as often it is only by a slight difference in the colour of the 
bloom and the lower part of the stem that rogues can be detected. 

(jetting aiid Thrashing.— Cutting takes place towards the 
latter part of July for swedes. Turnips may be three weeks 
earlier. The pods should have a good purple brown colour 
when ready. Some farmers are inclined to cut rather too 
soon, but in certain seasons it is very difficult to judge exactly 
the right moment. The tops are cut off about eighteen inches 
from the ground and laid carefully in rows. 

Thrashing ^ill commence in from ten days to a fortnight 
afterwards, according to the weather, but the seed must be 
quite ripe or it will not keep well and its value is reduced. 

A large sailcloth is laid out in the field, and pegged down, 
with the sides slightly raised. Sledges on runners or small 
wheels ate then drawn between the rows, and the straw pioM 
ap rery carefnlly and placed in the sledge with tops inwards 
to avoid' seed scattering. They are then turned over on to 
the cloth, and the straw arranged in a circle. A light horse 
toll is taken round over it, and the straw shaken out by men 
with forks as the roll passes. This appears a rather primitive 
toay of thrashing, but it is quite effective. It has one gte 
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^y^tage oyer a xnachine — th^e is no fear of seed getting 
jnii:ed.; With a machine, unless the greatest care is taken 
in cleaning, much trouble may arise aft^r each difierent sort 
is thrashed. * 

When thrashed, the seed is put through a blower on the 
.ground and then taken to the granary where it is cleaned. 

Diseases and Pdsts*— “ Canker ” is the nsmie locally in use 
. for a di^ase which po.Bsibly starts in the plant bed. It is not 
a rule noticed until the plants are ht to hoe, about the 
second week in March. The first sign is a slight bluish tinge in 
the leaf; and if the hoe touches it, the plant will probably 
break off. If a plant is pulled up with care there may be 
nothing to indicate disease, but on cutting through from the 
crown downwards the rot is exposed. Plants affected in this 
manner have been known to hold out until cut, if well earthed 
up, but in high winds they usually fall. 

Snails and wirewonns frequently eat into the smaller plants, 
just below the surface of the ground. This in time causes 
rot, and is often mistaken for canker. 

Maggot or “ bladder ” is in evidence every year in the pods, 
-often causing a loss of 20 per cent, in the yield of seed. Last 
year, although every other pest was abundant, the pods affected 
by maggot were negligible: they had not been so free for 
many years. 

Kooks may do considerable damage to young plants, pulling 
-out whole rows in search of wireworms. Linnets and doves, 
take a heavy toll just before the seed is ready to cut. 

Flower beetles are without doubt, the greatest enemy to 
the swede flower, and the most difficult to attack with any 
success. It is always present to some extent when plants are 
in bloom. For several years it has done serious injury, and in 
1922 it destroyed almost the entire crop. Nothing has yet 
been found, that is of real practical use against it. 

ORGAUrSEp DAY COURSES IN 

r T-kkrf. are .tjirpughout the (xmntry a ljurge number of young 
farmers, farmers* sons,- and other persons interested in agricul- 
;tUTe for whom, o^ving” to considerations' of time and ’fiioney , a 
. course at an agricuHuial college or farn^ institute is ^lUpOssiblc. 
Sucl^ persons £ffe a distinct ^class d.emanding special ’considera- 
,tion,6n the: part of those responable for' providing educational 
.^^ities, ance; such- time affrthey caa* devote ; to insteuction 
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is, by reason of their environment and occupation, both 
.and seasonal. It is for eucb students, of ages mainly frppa 
5 16 to 35, that Organised Day Courses are primarily design^, 
.and such courses are being successfully conducted at various 
centles. ' The object of ttiis article is to outline a course 
adapted to meet the average demand. Suitable modifications 
will suggest themselves in connection with, for example, the 
type or sex of student attending such classes. 

The question arises as to how far the substance of the 
courses of one to three years at an agricultural college 
be modified to meet the needs of organised classes such as 
’ are here contemplated. Such teaching usually progresses from 
the fundamental pure sciences through their applied aspects 
to the unifying subject of agriculture which interweaves these 
■different scientific threads with farm management and business 
methods. . 

In addition to the imparting of facts it is the object of the 
teacher to develop powers of observation and the faculty of 
thinking clearly, and, if this educational return is to be 
obtained in a course that has to deal largely with matters of 
immediate practical application, the isolation of facts and even 
sectional treatment of the subject must as far possible be 
avoided. 

Though the standpoint of the teacher in an Organised Day 
Oourse must differ from that of one engaged at a college or 
institute, and though considerations of time will limit his 
selection of material, yet the fundamental truths he must seek 
to inculcate are the same as in a course of greater pretensions! 
They are, shorn of all felaboration, the story, simply told, of 
how a plant grows and how an animal lives. The teacher 
should remember, too, that he is not only instructing young 
farmers in the reasons for their practice, but is also explaining 
farming as a business and Minting the way to improvement. 
By the selection of matter that is of immediate local interest, 
not only is the. necessary, confidence established between 
teacher and pupil, but attention is directed to all aspects, of 
the system of farming common to the district. 

The basis, of teaching, should he the system of farming 
practised in. the given locality, and, following on the sitopie 
^Scuasionvof the elementarV scientific and economic principles 
Underlying farm practice, the development of a broad co-or- 
dinated view .of the. business of farming as a whole shqpH be 
^attempted. The business side of the industry^ should alwap 
'^ekept to the forefront, the influence of fundamental financial 



1144 OeownsBD Dai Couesbs in AGBKnJLTDEB. [14 ab., 


consideratiojifl t)a the practice and conduct of the farm should 
be demonstrated, and such altematiTes should be suggested as 
can be justihed on economic and scientihc grounds. * 

In the following pages an attempt is made to apply the 
general principles stated above to the framing of a syllabus for 
a suitable course in agriculture. Allied subj^s such as hor- 
ticulture, dairying and poultry-keeping, except in so far as 
they come within the range of mixed farming, are not included. 
The treatment of Ihese subjects in detail would not be generally 
advisable or possible in these classes, and must necessarily be 
reserved for special courses as occasion demands. Nevertheless, 
in the course of general lectures, indications would be given 
of lines likely to be profitable locally, and therefore deserving 
of wpplementary courses. Comprehensive syllabuses of certain 
specialised branches of farming are included in the addenda 
as suggestions for adoption where a demand for instruction 
in these may exist or arise. 

While there is no desire to interfere with the discretion of 
the teacher, or with local requirements, it may be stated that 
a convenient arrangement has been found to be one day of 
four to five hours a week at each centre for a period of twelve 
to thirteen weeks, and the number of students should not 
exceed twenty. 

The course may be clarssified under the three heads, A. Crop 
Husbandry; B. Animal Huab^dry; and C. Farm Management. 
These sjre dealt with below. 

A, Crop Husbandry. 

(a) The Notl^Origin and pxopertiet of ezaminaHoii of the 

difbrmt soUs and Bobeoili with special nfeienod to local typos (arable 
and pastaxe) ; sandy, clayey, peaty, and chall^ soUi ; temperaton and 
aeration of soils; soil moUtum; soil bacteria. , 

(b) Prineifki of of plooghii^ harrowing, 

foiling, etc., preparation of seed bed; mod]fieari(KDt ri the soil; drain- 
|ng, sob-soili^ bare faUovin^ eiflrivsring ; liming ; manures, natural 
and artificiaL " 

(c) The PItiAt.^Tbo sfernetmt of tho plant; eeeeniials of plant 
gro^b^air, water, food, heal (leading to a general ooniideration 
of farm ctope from an riso^tary botanfoal stairipoint) ; oeroalB, pulses, 
roots. sraaMs and ridwRcs. 

(d) 0/ of cropping and 
sfocUng witH sneiri nierenee to the pttrriling locally; cmpa 
ri the niariim 'dealt with individ«aQy-their ealrivation, manuring, 
baneriliig and dlspoari. 

Velds, and their eradlei^oii. * , 

6iieaU]id->valiiatde, uaeleM, airi banhfot plente la meadows and 
peetiueB; maaegemeiil 
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B. Animal Husbandry. ^ 

(a) Elenjentazy ph^ol<^ and anatomy oi difierent dasaes of atodt;^ 
piinciplea of bx'ao^ngi learing, and feeding, m rfna go m CT t in health and 

diaeaM. 

{h) Typw of animals,— (1) The horso-faults in log and feet. Shoo- 
ing; (2) Uattle-dairy stock and beef cattle; (3) Sheep; (4) 

(c) deeding and management of live st^, compilation of rations, 
and economic hae of pnrchmed and home-gro^ fOoda; miiy recording; 
mproved metboda of meat and mi lk production, 
a Farm Mcmagement. 

(a) Businem principles; use of farm diary and i^rda; book- 
keeping, aimple accounts, cash analysis system, preparation of Profit 
^ Loss j&ccount, the Balance Sheet; income tax assessment, basis of 
rating and taxation; method of detemination of costs of production; 
valuation of manu^ feeding stufis and unexhausted residues; farm 
arithmetic fuod elementary sorveying. 

(b) Lav of Landlord and Tenant; Farm Capital; Tenant Eight 
Valuation— basis and method, and custom of the county, 

(c) Co-operation, distribution and supply,' 

(d) Machinery and care of implements. 

(<) Organisation of labour. 

Production costs. 

It is not suggested that all instruction should be given 
in the form of lectures. Excursions to neighbouring farms 
should be made, thus giving the teacher the opportunity of 
illustrating his teaching and encouraging discussion and 
inquiry amongst the students. 

It is neither possible nor desirable to teach manual processes 
otherwise than by demonstration of methods and recognition 
of good and efficient workmanship. The training of a skilled 
worker is as much a question of time and practice as of 
instruction. 

Ho&TrmmAL Stiubus. 

.SMy of the Plonf.— Gsneral structure; functions of leaves, roots,, 
stems and flowers; nutrition, assimilation, respiration, trans- 
piration, grovihf ; essential conditions for growth ; seeds and their 
genuinatiodi. 

The doik— Iti oompoflition, properties, kinds; water supply; plant 
food; the 'principles of manuring, farmyard manuie, artificial 
mannne; Privation. , 

Peits.— An introduction to the study of fungi and insects ; life history 
of a lew eommon pests. 

Pe^eioblei,— Kinds, main points in cnltivation; rotation; manurmg; 

pioductiOT of early and late crops. 

Pfuif.— ]Kincb; recognised market varieties; geiwral cultivation and 
treatment; stodm; propagation; grading picking and 
marketi]^. . * 

<ko|># under piw#.— Crops suitable for cold frame, houses, etc. ; mam 
points the cultivation of tomatoes, cucumbers, eitc. 
y*owerj.--Tlie best , market Idnds-dafiodils, swert peas, waUfldvers, 
chryiantbemiUBi and earnations. 


B 
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\ BaIETINO SYUAWi* 

I. ImportofKe of Ckanlinefi tn jDoiryin9»--Cotitami^ 

Visible, (^) Bsctefial; premtlve mettiodg. • 

bacteria, ierments and eiuTines in milk; hannhtl and bene- 
Mal kinds; how they help or defeat the eheteemaker; rate of 
increade (1 into 2 in ^0 ndnntes— calcnlate number in 24 hours). 

Means of checking actioii^(u) PasteUTisatien, sterilization 
and refrigeration. 

Afafertal reguired.— -Diagrams of different form* of bacteria; 
explain^ minuteness, will pass through strainer; explain action 
in producing starter and gassy curd. 

% Meihod$ of Handling Milfe.--(a) Cowshed, dean, light, and well 
ventilate ; (b) cows’ hindquarters dipped, groomed and washed; 
(e) milkers* hands and dothes deam; (d) utensils clean and 
sterile ; (e) cooling ; (/) strainers, cotton pads. 

Afaf ertal rsgutrcd. — Pamphlet showing simple steam 
sterilixar; glass ffask and Bunsen burner or other heatug 
arrangement; photographs illustrating the methods adopted 
when clean milk production is practised. 

By means of a special thermometer Show difference in tempera^ 
tuie between hot, scalding and boiling water. 

3. Dairy appliances. — Milking; buttermaking; eeiparator; cheese- 
m^ing; testing; chemic^ and glassware; defects in utensils 
and effect on milk ; cmre of utensils ; thennometers. 

Afafertal reguired. — Dairy catalogues in which to point out 
the various utensils and discuss the material of which they am 
made, and their advantages or disadvanti^ for the purpose for 
which they are designed. 

i. Milk.— Prop^ies and composition of whole milk, separated milk 
and cream; effect of heat and rennet on milk; law regarding 
milk ; grading. 

Material retired.— 2 ^ass jars; some rennet and Bunsen 
flame or other means of heating. Experiment— Almost 611 jars 
with milk and to one of them add rennet and show separation 
into curds and whey; apply heat to the other jar and observe 
results. Explain pasteurisation and sterilization. 

IS. Milk Prodttcis.— Cream, butter, cheese, tbeiz eonqposition, manu- 
facture and marketing; marketing of milk. 

Material reguired.— Small portion of starter, discuss its use 
in cheese and butter-making ; cream containers, butter paper aud 
cartons, ^esee calico. H facilities available take a fat test of 
milk* and cre*mi ^ 

6. Food Va^n€$ of .and Milk Prodwcfs.— Compar^ with beef, 

potato^ fmit ; of milk for duddren and invali^ ; necessity 
for caye in l^ndUng ; wattage due to impw^ handling; various 
dblM can be prepared from milk and milk products. 

Molariif rgfvtred.— Chart riiowing comparative food values 
^ vuips iubiiaBcto; add itaiiirt to to junket, give 
roeipee fdk Various dishea. x. m 

7. Jfitt aridity ; risible dirt content; bacterial 

Oonient* : 

* Maltridl reguirrd.— CW«f tester and pemioaU; acidiinet« 
and chomieals ; Cerbor dirt taito; prirf® dish ; 
thormometor; slido mlot 
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, acidity and ojplain iLtion of nentrS/” V *?® ^ 
test for visible dirt j show prepared tw+t' ^ iii^cator ; take 
of preparation, ^ discuss methcd 

S. Bmds of Dairy Cov.%^Vo\r,i. ^ • 

vein; diseases of udder aud how the^arV 
washing hands after milking each Iw a«tt 
transimssion of diseases. * ®0ana of preventing 

Mofcm! «,nircd,_Charts of 8 „ 4 , . 

aart Showing points of typical dairy cow, an^fca'n 

SmajjL Livp Stock Syixabos 

Z^l bleeding; selection; manage- 

tint; plfc,*' r »' »" ““toT. 

Homing of Poaffri,._General principles; snitabla tnpes; material. 

and consfraction ; temporary shelters ; general equipment 
Zhidt Xeeptnp and fhe Breeding 0/ G«,«._Egg pr„anotion; table 
ducKs; rearing of goslinge. 

Turkey Breeding, 

{Jommon Diime of Pouf fry. -Prevention and treatment; roup; disease 
of the liver ; gapes ; intestinal diseases in chickens, 
fioai and JCee^.-Value to the farm labourer; breeding and 

management of goats ; fur production from rabbits ; management. 


WATERCRESS AND ITS CULTIVATION. 

A. H. Hojlre, 

Mimtnj of Agriculture and Fisheries. 

The value d watercress in the national dietary was empha^sed 
the last meeting of the British Medical Association. In 
Edition to tlie akeady established medicinal properties derived 
kom its oily and mineral contents, it possesses, in common with 
ether green sedad plants and with fresh fruit, an important value 
from the point of view of general nutrition, since it is a source 
of those active chwnical bodies known as vitamines which appear 
play a vittd part in healthy nutrition. 

Apart from the fact ^at watercress should be r^dily obtain' 
^l^le all the year roand, it has the further advantage over other 
salad croj^ that it is cheap enough to be within the reach of 
everyone, Sneh a source of healthy green food should not, 
be neglected, and the following notes upon the plant 
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and \ta coltiyation may be of tome a^istance m fitimiilating 
its piodnction in this country* , 

Watercress {l^astyrtium ojJietTiaie) is a (arudferouB aquatic plant, 
and is indigenous to Great Britain as well as the re^ of Europe . 
and Asiatic Russia. It has also ^read to Northern. America 
imd has established itself m many the British Colonies. 

As an edible plant it has been recognised almost as far back 
as history i;pcords, and is frequently refeired to by writers of 
the Greek Classical^ Age under the name Kardamon," and 
was regarded as a remedy for br^ disOTders, as the name, 
meaning ** head subduer,’* implies. 

The pbmt appears to hare cmne under cultivation in this 
country 8^ut iciyear 18Q6, and torday i«raorioalty all the 
watercress placed on the market has been cultivated in specially 
constructed watercress beds. 


The Plant: Description o! Typeft.r-^Althou^ all are derived 
from the natur^ species, there are three distinct varieties of 
watercresa in culti^tion. All three, are a ^reat improvement 
upon the 'mid plant, both as regards form and flavour. They 
are known to growera as dark green summer cress, light green 
summer cress and brown 'winter cress. 

The two summer cresses are the varieties grown during the 
warmer months. They are both less hardy than the brown 

cress. The Dark Aitminer cre8« possesses leaves which are 

Iwger and bolder, with darker colour and fuller flavour and being 
less astringent than the green variety. It also sells better 
and is the stzronger gtowing type. ISie Light green summer 
mss mate dosely approach^ the wild speries ^ general aspect, 
but its flavour is considerably superior. It finds a ready sale on 


some markets. 

The Broton winter mss is reaffly $i^npi^aWe» the green 
of the leaves being tinged particularly towards the 

edges. Tins browi^^beto^ nuarked in colder weather. 
This ecm is nwstiy ^teriaonthB, partly 

because it is partly btofitOBe tiie market appears 

to a bro^ . 

In water#^ ft fe^importot to bear 

in mind timse p<SI as regMasJfie varieties, and to make 
eerkdn when*pordiflftng stock that it . is true to ty^* 
always btot .to go to a. reliaMe grower tar. new an 
be certain beforehand whudi. variety it is in 

oSuiwMonr Water most unportot factor _ 

jncc^gful watercress ^cultivation ’ is tto water 

first pitee, whate^ its source, tito water must be 



Fig. I.— Modern Walercrcss Bed adjninins the River Wandle, near WaUington, 
Surrey, showing the Water Reservoir and light railway for transport of cress. 



Fig, 2.~Showing the general lay out of a Wi tercress Bed, with packing shed in 
the centie. • 
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;free from contsiuioatioii of any kind, and scrupulous cat^knust 
1)6 t^en by the grower to guard gainst this occurring as long 
*as the cyop is under cultivation. For this reason streams df 
jOlear running water are usually employed, and as near as 
possible to^ their sources. An instance of this is. the river 
Wandle in Surrey, which in its upper reaches is the source of 
“Water supply to several hundred acres of watercress beds. 

Secondly, as it is unpossible to grow watercress in the winter 
months with stream water, it will be necessary, if regular winter 
producticm is aimed at, to have access to a supply of spring water 
either on the spot or in close proximity to the beds. These 
points are not generally realized, but are important. The 
growth of watercress is mainly influenced by the temperature 
of the water. Stream water falls in temperature with the air, 
and at average winter temperature is useless for productive 
cultivation. On the other hand, spring water comes from the 
ground at an avers^e temperature of about 48 deg. P. through- 
out the year and, providing it is kept under cover between its 
aource and the beds, renders winter production a commercial 
proposition. 

For the above reasons, therefore, watercress growers usually 
locate their beds by the side of shallow, quick-running streams 
near their sources and, if regular production throughout the year 
is desired, in localities possessing the principal water-bearing 
formations, such as the Chalk, the Greensands and New Eed 
Sandstone. , . 

If there are no available natural springs which may be utilised, 
deep bore holes are made into the water-bearing formation, and 
the artesian wells ” which are the result of these operations 
provide a constant and regular flow of water at a suitable 
temperature. Operations of this nature may , be 'seen at 
Gomshail, in Surrey, where some of the largest areas of water- 
cress beds in the south of England are located. , 

It is," of cburfe, impracticable to make borings for water remote 
from watercourses, ^as the ultimate disposal of the water must 
be provided (or whatever its source. ' V 

Before leaving the subject, of water supply, references ,sboda 
be made to the fact that suceess^or failure in watercress gromng 
is often Muehced considerably^^ ^ the ehemicak nature of the 
Vafcer' itself. Not all waters prove to be suitable, pa ifl some 
the crop may hef use to' grow ^together. This is^ due to the 
amount s^sortnoient of minerals dissolved in the watfer, and 
Bpting wa^ ffl 'jfifticularly liable ^ to vpiation in -this respect, 
^bere available upon this point, and beybnd 
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sta^^g that a pr<»pectiTe grower ^snld e:^ikoent on a small 
seale at the eommeneement, if there be any doubt, little can 
be said. A sorrey d sokie of the most suecessful watercresS 
beds in the Borne Cpimties points to the fact that water from 
the Chalk and Gre^isand f(^matioDs is usualfy dependaMe. 

Oonstroction o! *Beds,-^The construction of modem water- 
cress beds is a big undertaking involving the outlay d a con- 
siderable amount of capitaL While it is quite possiUe tu 
construct beds cm cheaper lines by employing rou^ and ready 
methods, expenence has shown that this practice is more expen- 
sive in the long run. The cheaply constructed beds will 
probably require continuous patching to maintain them in an 
efficient oonffition, while, on the other hand, the well-constructed 
beds last in good condition for a long period. Apart from these 
considerations the cheaper beds, constructed as they usually 
are from rough timber and turf, afford greater facihties for tho 
attacks d watercress pests. 

It will save time and expense, therefore, if walls and footways 
are constructed of strong concrete on good foundations and the 
surfaces should be rendered smooth in ffnishing. A watercress 
bed should be about 25 ft, or 80 ft. in width and d convenient 
length to suit the site. The length should not, however, be more 
than about ten times the width. 

The walls cm either side, which will also {wovide footways, 
should be about 2 ft, in height and 18 in. mdth. At the head 
of the bed a strong reservoir is constructed and separated from 
it by* a wall from 2 ft. to 3 ft, wide. This reservoir should be 
about 4 ft. or 6 ft. In width and 2 ft. in d^)th, and serves to 
mmntain a sufficient head of water to ke^ tiie adjacent M 
supplied. One feed pipe is provided and so arranged as to bring 
the wder flow to Ifre bed under absolute ccmfrol. The water 
is fed into the reservmr direct from the supply and there must 
be provision for control and overflow. The surface of the bed 
should be about 1 ft. below the top d the waU and so made 
as to provide a graffidSl tbrougbout its whole length in 
the direction ol the flow. The wall at the end of the bed should 
be suitably j^ovidefl v|th an ou^t |npe* 

Wurter iedivshoald, if posable, be naaower and shorter th^ 
mmsr iek, hearing in nrind to cooBng down of the 
inner growth of The 

also be bmt under cover exo^t when actoaSy m to boo 
tbk autos to to i««vymr also. Tte msm iot wi^ f ^ 
cress grofring most be ** maiTtoB to itoto ton^>eratoJfl • 
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Hfmsmms ijm its Qoi/EivATifes. 

Tto fore^ping notes outline briefly the principle upoij^whufli 
saodern bo^ p(»Qstracted, As a ruloj they are laid oot in a 
*«erieS) t^e whole forming a large block o| beds, bat any arrangeT 
n^nt of this kind is governed by the area and coaflguratimi 
the site available. If the area of beds is extensive it will be 
found convenient to have a central position set aside for a 
packing house, and at intervals between the beds sets of narrow 
gauge rails with flat trucks to provide rapid and labour-saving 
transport of the cress to the packing house, ‘ 

!f*he accompanying photographs (Pigs. 1 and 2) show a good 
example of the construction of modem watercress beds, with a 
central packing shed served by light railways. 

Planting and General Management.— In order to maintain a 
regular supply for market the cultivation of watercress calls for 
constant and careful attention. The beds must be planted and 
managed judicially to attain this end and, furthermore, the 
’ grower must maintain a supply of stock for planting up freshly 
prepared beds. If winter cress is grown, it will be necessary to 
plant up stock beds at the conclusion of the season to provide • 
stock for planting up the following season's beds. Similarly in 
the case of the summer cresses, although, as a general rule, 
the beSs are freshly planted up in the autumn to become estab^ 
fished by the following spring. 

Boughly speaking, a crop of watercress takes about four 
BHrntha to arrive at the marketing stage from tfie time of 
planting. Once the bed has become established and the first 
cat taken, it vrill re-grow fairly rapidly and may be cut over at 
{reqnent intervals according to the season and wea&er. It is not 
advisable, however, to leave the cress in possession of the bed 
too long and the latter should be cleansed, dressed and replanted 


at least once a year. « ^ 

Beds are prepared for planting by being first thoroughly 

deansed of aU roote and stems of the previous “°P . ^ 
are then " dressed " by admitting water fr^ly, the surface 
of the hods being moved about thoroughly with wooden raka 
so that the water can dislodge and carry away all of the 
old crop, fed mnd, weeds, etc. -^e beds are 
down Li finned with the backs of J 

reduced so Att the surface is only pst cwe^, 
settled dowm. they are again ready for ^ 

Plenring i» done hy scattering a thin layej th^P^^ 
of fuHv mm ewss taken from the stock beds. This ip a^e 
?y l« exercised te ensure an even covenng 
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of 4hei^bed*fl Karfaco. should be 

kom 12^ in. to 18 iiOf loogv In a few dsTs th^ pbyats vdH ma^ 
route from eveiy joints ^ is tlie cress becomes eeteb^ * 
bore and m(»re water is admitted to i^e b^ ' 

Great Care must be taken in regulating the water supply to a 
newly-planted bed, or there ils danger of ‘‘ swimming ” off the 
plants before they become fibdy rooted. • 

(Che planting of brown winter (^ess usually takes place during 
August and September, and should be completed by Michaelmas 
at the latest. The planting of summer cress anally takes place 
In late autumn—in which case it will stand throughout the 
winter— or in the spring, as soon as stock become available, 
it is emphasised that the regular production of this crop demands 
careful thought and judgment. 

Marketing the Crop,— The cutting of watercress is performed 
with a large sharp knife, the operator holding the cress in 
one hand and severing the stems with the other. The cress is 
usually despatched to market' in wicker baskets known as flats, 
each holding about 70 lb. Except in the case of special trade, 
the cress is not bunched by the grower, but is packed into the 
baskets loose, care being taken, however, to keep the heads level 
and compact, wib the stalks pack^ outwards. 

As the crop is of a perishable nature and most be marketed 
in as fresh a condition as possible, cutting and despatch must 
take place upon the same day to ensure that the cress will be 
on the market not later than the tollowing morning. If the 
markets are at considerable distances from the grower’s district, 
it is often necessary to commence cutting very early in the 
day. Growers in the south of England commence as early as 
4 or 6 a.m. to catch the following momingte markets in Man- 
chester, Gla^ow and other northern towns. 

Pests.— ^fatercreMi under cultividioi is often attacked in 
isnmmer by' the be^e (PKaedon wklearia), which 

‘devours the leaves voraefously, and damage i^cled is some- 
times severe. These smaK ^Ses^^ to bright bine coloar 
ahd are capable rapidly. The ^^8^ yellow 

hre deposit cm ttie^^der side’of the leaves; end the larvte 
which hatd^'jhom theil ‘hkewisb ^elj; bn the stems and 
leaves ^ f , , , 

This pest has^ Mie wik8r M fte taott rough 

^ ‘ahd‘ mm, and 'fe ron- 

‘sferUCt^'i^ torl' a^ wood* to Ike l^dw -lie tootbi liable to 
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-r * Coiistant watch must be maintained for this destructi'wS pest, 
if it appears it should be dealt with immediately. Limited . 
* of attack may be handled by clearing out and destroying 
’the ' attacked cress, but in the case of extensive attacks, the 
'bettbr method of control is by flooding the entire bed with water 
ior a few hours, this having the efiect of sweeping away the 
larvsB and adults. 

■ In districts subject to the depredations of this pest ail water- 
courses and the sides of the beds, if no concrete work is employed, 
Bhoiild be maintained in a clean condition, in order to reduce 
^he chances of the beetle finding comfortable winter quarters.* 

A fuller description of this pest is given in the Ministry’s 
Leaflet No. 263, 

Growing watercress is also liable to damage through the 
depredations of the fresh water shrimp (Grammarus 'pulex), 
which abounds in the rivers and streams of this country. The 
amount of damage done depends upon the number of this small 
'Crustacean present, and if the beds are properly cleansed and 
dressed at regular intervals it should never be very great. It 
■has been found that the application of a little lime tends to keep 
^own fhis pest. 


* FIG CULTIVATION. 

Tub Fig (F^s is ,a native of the south of Euro^, 
northern Airica end western Asia. It has been in cultwation 
eince the earliest .ages, and there , are many records of . the 
estimation in which the fruit was held, especially by the Greeks. 
The ease with. which it can be propagated from cuttings, ite 
tesistance .to heat and drought, .its early heating and its value 
as human food had in the early ,ages much to do, with its wide 

disseminatiOTi. ^ , 11 ,^ fu 

Botanicalk the genus Fic-is belongs to, the order Momes^, the 

characteristic ot which .is that the flowers are borne m a pear- 

shaped ij^orescenpe. . .Thus ip the fig. t e eo-ca ® 

really 8,cavemona:fmit-stalk with an opening at the top^ n W 

hollow recejiteclh 4 re npmerous mmnte 

'ipg the cavl^' The jafW. mahre into small 

^These flowei am of two SlS 

riraple in ^i^Te. thp, maM 

■stamens.on 8 S^ik, while the female IS, - . ■ ' 

•contahunga dinilfi. 





la ^ bm of F* oanea (lid fm&b 

(Bowers; this type is known as Ftcus. !l!ho oto ^ cootming 
male flowers only is known as (kprifiaa. !l!he latter do not* 
produce seed, but are utilised by a small species (d wa^ as a 
reoeptaole in to lay eggs* the lams from which the 

|dace <d the se^. Pollen is carried by the wasp bom the male 
flowers to the female infloresc^iceB, and ferrihsarion ts^ea place. 
In southern mSi other parts o! Bur<^ where the Eg has 
been extensively grown !(»r agee, the majority of the trees planted 
are Fictis-individuals; amoi^ these are grown a few of the 
Capri/ictts variety, by which pollination is effected by means 
of the wasps. It is wrong to suppose, however, that this process 
which is known as *' capriflcation ” is essential to the maturing 
<d the fruit; quantities of flgs oome from districts where no 
system of cap^eation is employed, and it is now generally 
i^reed that with the exception of the Smyrna or Turkish Eg, in 
which capriEeation is necessary, all the common cultivated Egs* 
piodtioe well-matured juicy bait without any external pollination 
whatever. 

Pig cultivation in this country is carried on largely under 
glass, but in the south of England, particularly in the Worthing 
district, the trees of bush brm are often grown in the open air. 
The young growths are liable, however, to he killed by severe 
frosts, though they not infrequently spring again bom the roots. 
Conaiderably more damage is done by a canker of the wood, to 
which outd^r are particularly su8ce]AIe, and which is 
gradually causing a reduodon of the acreage of (hia crop. 

Onltiv^n for Ocu^erchd Purposes,— (a) Vnder Glass.-- 
Under fip are occasionally ^wn m hush trees, but the 
usual method is to tsrw the trees in the fmm d a fan, allowing 
(be brandies to extend as fsr as poariMe, figs wiH succeed 
in any glasshouse where there is room for ^^nrion, but a span- 
roofed house is, perh^l^ the h^ shape. 

Propagation of the tiaBr fe cuttings taken 

from one-year-old wood saod rooted in pots, for two years the 
young plants are Se^ m then ready 

for idanting Jm the permanent bed m ^ house. These beds 
sie pr^iared rpmOltiiQg (he l?im i^ts and placing 

m Tuhbb to 6M|Bt8te dn&isge, to prevent the roots running 

down bito aabsofl^ U/p pM b titen rephced and the 
bees plenM oat at dishinces of 14 ft. ai»ri. The trees are 
pruned to form a nsrtew to trwned over wires 

feed at ahcrat 4 ft. below to gjssl ieof» U trees are 
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desired pnmiag ozul trammg ia altered to form tl^ right 
ijpe dE boshu 

1b the rich soUb of Worthing practically no manure is ^en 
(except as a mulch to conserve riie moisture), but the gron^.is 
g«B«ralIJ limed at intervals pi two or three years. Much water 
is need^, but it must be regulated with knowledge; the roots 
should not bfe allowed to become dry during winter, but the main 
waterings should be made daring the growing periods. The 
supplies must be regulated with especial care* during the ripening 
period, or the fruit is liable to crack. 

As mu<di light as possible is essential, and, if the foliage 
becomes overcrowded, a certain amount of summer pruning may 
be done. It is better, when adopting the fan ’’ method, to 
grow the trees in a house with glass sides, or with only a very 
low brick wall. A glaring light is detrimental and the houses 
should be shaded. ^ * 

Figs will stand a considerable amount of heat, and may easily 
be forced ; if this is done, as is generally the case at Worthing, 
three <^ps can be obtained every year. The house is started 
about the beginning of December and kept at a temperature of 
about 80 deg. F. The first crop is produced on the shoots of 
the past year’s growth; and its saccess depends on the condition 
of this growth. It should not be soft, green or immature, but 
should be well hardened. If conditions are favourable, picking 
may commence at the end of March, and these first figs fetch 
the best prices in the market. The second crop is produced on 
the current, year’s growth, ripens in May and June, and produces 
the largest quantity of fruit, though the quality is less satis- 
factory. The third crop (which is sometimes removed to husband 
the strength of the tree) ripens in July, and asually produces 
abundant small fruits which fetch very little in the market. 

(b) In tbs Open.— Figs are grown in the open at Worthing as 
bushes, planted from 15 to 18 ft. apart in ground which has 
previously been deeply cultivated and limed. The ground is 
kept well cultivated and free from weeds, but not liberally 
supplied with chemicals, for too rich a soil is not recommended. 
In some plahtatkms no manure is applied; in ethers growers 
apply bpirBe manure every year, especially when much dead 
TOd bad to be cut out, and new growth is^required. Little 
pruning ia witempted, but dead wood and superfluous branches 

are removed* i i 

The treee rive two crops of figs a year, but as a ™ only 
file first m fe triton. This crop is produced on wo^ o! the 
preceding yeat*B growth on short-jointed, well-ripen oots. 
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and wheat drilled at the beginning of November lay dfanant 
ill the soil through ten or twelve weeks of abnormally cold* 
weatheii until about the first week in February, when, as a- 
result of eleven dry and comparatively warm days, the plmit 
suddenly appeared above greund. One correspondent, who at 
the end of December despaired of a field, of wheat drilled on 
91st October, reported on 5th February that it had come up- 
exceptionally weU. Even heavy land that was almost sodden. in 
the middle of January. came into sowing condition during the' 
eleven fine days ending on 5th February, and opportunists wero^ 
able to dik-drill one or two fields. 

Clrw ZiEild. — 'Since the introduction of artificial manures, 
the effects of which on clean-bottomed grass land are usually 
very pronounced, little attention has been given to the possi- 
bilitieB of stimulation by tillage operations. Grass land,ordi- 
, narily receives littlai cultural treatment beyond chain harrowing 
at this time of the year and, in the case of meadows, rolling' 
and stone picking a little later in the season. In some districta 
pastures are not even chain harrowed. 

There is diversity of opinion among farmers as to whether 
rolling increases the yield of grass. Bolling is usually desirable 
to level the surface for mowing; and on light land, or where the 
surface has been lifted by frost, consolidation appears to have 
good efiects. On close-textured soils, however, rolling is of' 
doubtful service. If heavy grass land is rolled when <h 7 , the 
implement may make no visible impression; while if the soil 
is wet at the time of the operation, growth is checked by the 
deficient aeration which results, and the surface may ^en set 
hard. Bolling should be avoided where the sward shows signs 
of iiwnfficient aeration— e.p., the absence of worm castings, the 
presence of moss, and an inclination to become matted; the 
latter; may* however, on light soils be due mainly to lack of' 
lime* 

Chain harrowing to spread manurial residues and worm? 
castings may be p^drm^ equally well with either the plain' 
link ’ or the spik^ implement. Ihe effect is most beneficial 
when the sofi is fiurly dry on the surface : ini the case of heavj 
land, injury may be done by smearii^ if the soil is wet at the- 
time. On grass with an iridination to becomS matted in the' 
tx)ttom with dead fibrous mattw, the Spiked implement can> 
^uder e i sc e ll en t service. A severe oOmibing admits- air, warmth, 
light and mdstore, and accelerates the nf decav and' 

weathering In the soil. 



Ii68 * ItooB os Tus fmt, * [Mab.,*; 

Thei^ are ctiaay cld meadow fields on stirong kmd witk 
dose herbage whi6h mdy ligM c£opB: are 

responsive to mumiid treatnmt. The £ad diat 
aws^ned such land was known in this eountry a s^o, 

and at variotis times tiie favoorab^ resnlta of scanijing opera- 
tions have been reported, ’More T 0 C 6 n% attention has been pdd 
>to this subjeet on the Conti^ntt where several firms make 
in^lements designed to eul throngh the turf and open the 
nnderlying soil without tearing up much of the award. Some 
of tbe^ implements are harrows with blade-like teeth; others 
are grabbers with knife coult^ in the place of tines ; and one 
of the latter has apecaal shares which cut narrow grooves IJ in. 
wide by ^ in, deep, at intemlfl of about 13 in. The sdl and 
turf thrown out are afterwards spread by harrowing. The work 
of this implement is commended by Prdessor Strecker, of the 
Leipzig Machinery Testing Station, who made numerous 
-experiments in the tDiage of grass land. 'The operation is ' 
effected in autumn or early sprirg. 

Spring Com.— Barley commonly follows turnips folded-on, 
and it is a rule of good hudMtndry to plough ^ose behind the 
aheep ; furtiier, it is generally agr^ tha^ ehaliow ploughing is 
prefera^ to deep work in this operatkm. Gras^ leas, espe- 
cially two-year layers, are usually sown with oats, fmd this land 
is generally ready for drillii^ a little before that which grew 
root crops in the previous season. The rate of seeding varies 
from 4 bushels per sere m good land in early districts to 
7 or 8 on potwer adds in hi^^ying or Itde country. Heavy 
seeding is a mist^ on dry land* 

The proper rate of sowing is about 3J nfitei good seeds per 
acre. The weight of seed required to this quMitity varies 
according to the sample, fimall-gramed oats (such as Potato 
oat) weighing per 1,008 seeds/ require 156 lb. 

fSf bushels) per acre; wiSle large-grained sorts (such as Eecord, 
Grown and Vi^oty) W <». l>00p may med 3S4 lb. 

(5( buitidels), not so# the latter quantity at 

turn and k it mi^ be noted that the Aber- 

deen College e:q9el3ii<|9te show a shgk advante^ in favour of 
broadeasting or erocw drilttE^ pnrf ^ tte seed, timugh tiffs pre- 
ckdea iinm Where teoaMe ftm cl»Krlock may be 

expected, oate and barky a little de^r than 

nsted I) order te akw ^ deeteoy the weed 

eeedliiiim. In tim iiise cl f<#rti driA«d deenlv. much 
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of the charlock can he MUed by chain harrowing (after rolling) 
l)efore the com is up, . ^ 

Oats after lea o^d receive insufficient harrowing at sowing 
time and the land consequently lies hollow, Bolling alone is 
not a good means of effecting the requisite consolidation; indeed, 
harm is often done by rolling young com, the effect being to 
restrict the necessary access of air to the Voil, 

Winter Com. — ^Wheat and winter oats usually require 
attention in March. Where the soil has been lifted and loosened 
by frost, rolling is in order; but the harrow should follow to 
make a loose surface mulch. On saddened land and especially 
where the crop looks somewhat yellow, the proper treatment 
is an application of nitrate and harrowing. Even land in good 
<X)ndition may bear a crop which looks “ perished ” in spring, 
the various life processes in the soil being retarded by deficient 
aeration. As a general rule com should not be left to go through 
■ the summer with a flat-rolled surface,* ■■ 


Potato Culture. — In the milder and earlier districts planting 
■begins in March. The earlies are put in and, if progress with 
the sowing of spring com allows, the second earlies are also 
planted. In most districts, however, April is a better month for 
potato setting. Apart from the incidence of late frosts, the soil 
is generally too cold in March for tins crop to make much 
■flevelopraent. 

Potatoes are regarded as a cleaning crop, and this effect 
generally is produced by vigorous-topped kinds, such as new 
seed Kerr’s Pink; but second earlies do not always leave the 
[and clean. In these, particularly when left in the ground until 
iutumn, any perennial weeds that survive till September'spread 
rapidly after the crop has died down. 

Some farmers plant second earlies as their main crop, for the 
reascm that these kinds complete their growth in time to escape 
late bli^t ” which may catch late varieties in full growth. 
Here there is perhaps some excuse lor curtailing the operations 
of cleaning before planting. Otherwise it is better to defer 
setting until all “ twitch ” and other running weeds have been 
extricated, in which work the spring tooth harrow renders great 
help; tiie eradication of perennial weeds by hoemg after planting 
is ej^nsim, injurious to the crop imd often unsatisfactory in 
end. Potatoes, unlike mangolds, are nof materially pre- 
jndioed by the land having been ploughed and deeply worked 
near the time of plimting; but with this, as with all “ green ” 
^ps, us^e lofis (rf soil moisture should be avoided. 
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MANURES FOR MARCH. 

H. V Gabkbb, B.A., 

Bothamsted fixpenmmtal H 

Giftde Ferkili86is»--It df^n bappeivs t!bai fanners bare 
a choice of several altmiative grades of the same class of artibcial 
manure. High grade fertdlisers save rabway carriage and labour 
on the farm, and* should certamlj be chosen, in the a&nce of 
any definite reason to the contnory, if their unit piic^ are the 
same as those bf the lower grades. Cases are frequent where the 
high grade manure is also the cheaper per unit. The following 
are recent values at London : — 


Manwrt. 

Percent, 

. VnU Fahte, 

Superphosphate • 

36 

■ ?<■ 

« 

... 30 

21 

Potash Salts 

30 

2/6 


20 

2/7 

Basic Slag 

30 

1 U 


... 20-22 

2/3 


Six cwt. of 85 per cent, superphosphate contains -the same 
amount cl phosphate as 7 cwt. of the 30 per cent, grade; and 
2 cwt. of 80 per cent, potash salts is the potash equivalent of 
8 cwt. of the 20 per cent, salts; the economy in carriage and 
labour by using higher grade fertilise is therefore con- 
siderable. 

Manures for Mangold8.-~MangoldB make more demand on 
the soil than smy farm crop, and therefore liberal teeatment is 
necessary to obtain a good yield and keep the land in condition. 
Dung is the best ba^ for the mangold manure, and about 15 tons 
per acre helped out with a suitalde mixtnxe of artificial fertilisers 
is usoaHy as effective as double the quanti^ of dung used alone. 

Nitrogen is the next main requirem^t ol the This may 
be given as 1-2 cwt. per acre of sulphate of ammonia before 
drilling, or as two tc^ dresmugs eadi (ff 1 cwt. per acre of 
nitrate of soda; esse when the o^ the 

other about five weeks lat^. 

Althou^ the dnuf wlfcsc^y a potash, the 

mani^d ca^ benefite^from e tether ^tadi dressing. For mis 
purpose the cs^ saHe m ^edaUy suitable ^ they 
eoiaipon^^ lo the potash, which itself is 

pQs^ased ui^it rate in imeh combination. If 

sul^^bte anaaftolb is te be fte jouice^ <ff. Bitrogsn» f 
aere of 12| pepr kalnit hr ilse^u^ldeilt of dhet salts would 

be a useful dming. If the ^tash 

milJrf wdlbe wduead to (»e 1 » 81 teib^ tt was known 

that the soilwse partta 3 |wry dependpt te dressings. 
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Supefphosphatd is a suitable form in which to supply tha 
necessary phosphate before drilling, though if the phosphate 
can be applied early in the year, equiralent basic sl^ or steamed 
bone flour could be used. About 4 cwt. per acre of superphosphate 
would be a usual dressing, but poor clays and fen' soib will 
respond 4o larger applications. 

Salt is sometimes used for mangolds, being applied with the 
nitrate of soda as a top dressing. Since, however, the potash 
gaits will provide roughly half their weight of common salt, the 
need for a special application of salt is not so great now as 
before the general adoption of these sources of potash. 


Sttgar-Beet»— Increasing attention is being given to this 
crop, and inquiries are often made as to its manorial treatment. 
This is much the same as for mangolds, but since the yield per 
acre of beets is only about one-half that of mangolds, while more 
importance is attached to the quality of the roots as measured by 
their sugar content, the manuring of the two crops differ in minor * 
points. Dung should be used only in moderate quantities; the 
heavy dressings often employed for mangolds are unnecessary; 
and the manure should be applied at such a time as to allow 
rotting to take place before the seed is sown. Fresh dung causes 
the roots to fang in the soil, and this is objectionable on account 
of the large amount of soil which has to be removed at the 
factory. Heavy top dressings of nitrogenous manure are to 
be avoided as &ey tend to produce coarse roots and too much 
leaf growth, and to delay ripening. The following is a manurial 
scheme suitable for ordinary loams (quantities per acre) :~ 


10 tons dung applied in winder or early as possible in spring. 

4 cwt. superphosphate (or its equivalent of basic slag applied earlier), 

I cwt sulphate of potash (or its equivalent of other salts). 

I cwt wlpliate of ammonia. 

The above fertiliserB may be mixed, broadcast, and worked in 
while prept^g the land for drilling. When the crop is singled 
a top dtessaig of 1 cwt. per acre of nitrate of soda will be 
required, and about six weeks later a fnithcr dressing of the 
same amnnt^ may be given if the crop appears to need it. 

aiiftf faigii ol Dni^.— Market gardeners and farmers on &e 
outskirte of towns who rely on large quantities of town rta e 
manure to grow vegetable crops are finding it incieasingly diftcuit 
to obtfun suiraKit dhng for their requirements. How far town 
stable manute could be supplemented or replaced by a ^tnre 
of artffieisa feriiMS for market garden crops was mvestiga e 
by Dyer M Ifett over the years 1904-13 on a rather poor 



clay Ic^ ia Eeat. results are of increaskig iix^rtaDCe 
as the shortage of dung becomes more acute. Some bf the hgures 
for cabbage and kindred crops have been reduced to a compama 
tive basis and are quoted below. 


jSlaniuea 
. acre app 

iiutamu out 
cauliftowers 

• 1 

Broccoli i 
(12 seasons): 

Savaj 
cabba^ 
v! 8 seasons) 

Spring 

cabbages 

Brussels 

grouts 

eachst^n 

(IS msons) 

(12 aeaaoius; 

1 12 seasons) 

25 fnns London dtms 

100 

100 i 

100 

100 

100 

12l „ „ „ 

12 J tens London dang < 

82 

1 ; 

83 

92 

74 

1 

■f tiewt superphos- 






phate -1- 2 ewt ni- 
trate of soda 

108 

99 

102 

100 

! 95 

Do. + 4 cwt. nitrate 
of soda 

Do. + 6 cwt, nitrate 

ns 

1 

108 1 

115 

106 

' 105 

oft^oda 

121 1 

118 1 

113 

. Ill 

no 

Kodang. 6 cwt. super* 
phoej^te. 8 cwt 


1 




miiaie of !soda ... 
Do, -f 1 cwt sulphate 

98 

104 

i 

105 

1 103 

93 

of poia^ 

l 

lU 

Ui i 

i 

112 

in 

1 

102 


These yields are expressed as percentages of those obtained with 
25 tons of dung per acre and are averages taken over the 12 or 
18 years of experiment. The crops were not grown continuously 
on the same land, but were taken in rotation of market garden 
crops. It will be seen that 12^ tons of dung supplemented with 
a light dressing of artihciab was about as efeetive as 25 tons of 
dung; and that each increase in the nitrate supply was reflected 
in the yield. The inclusion of 1 cwt. of sulphate of potash in 
the artificial inixture was particularly ^ective in the absence of 
dung. A complete and heavy dressing of ariaficials was more 
effective than 26 tons of dung over the 18-year period ; while the 
mixtures d artifidals with 12J tons of dung cost less than the 
heavy dresdng of dmag and ^ve bigger crops. Nitrogen was 
supplied as nitrate of iSda; ]tophate as superphosphate and as 
basic slag m altemte yeaw, and potash as sulphate of potash. 
It is probable tha^ equivalent quantities of alternative forms of 
artifidals (sudi asTi^ (ff amnmnia, steamed bone flour, 
potash salts, etc.) 4t used in accordance with their, special 
properties woold^g^ve results of a ainular chapter. 

Polaii Ifanuni^-^Tbe manures, 

Btufli aa kainit, potash manure salts, and sylvinite, which contain 
ifa adfition to muriirte olp^ etmademble wm^tmts of common 
salt^and in some adits of mdpeda as Ufslh we valuable 
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loorcefl of potash. At this season of the year they deserve special 
attention as constituents of the mangold manure since tXe salt 
^they contain is of special value to this crop, while the potash 
itself is also purchased at a relatively cheap rate. They are put 
on the market in various grades each guaranteed io provide a 
definite minimum percentage of pure potash. The best known 
salts contain 12J per cent., 14 per cent., 20, per cent, and 80 per 
cent, of potash. The potash content must he home in mind bodi 
in relation to the price per ton (i.e., the unit value of potash in 
the form in question) and also in deciding how mudi of the 
particular manure to employ in a dressing. Thus, if the mangolds 
were to have 6 cwt. of 12J per cent, kainit the rough equivalent 
of potash supplied in the other grades would be 4^ cwt. of 
14 per cent., 3 cwt. of 20 per cent., or 2 cwt. of 30 per cent, 
salts. For crops other than mangolds and grass, where common 
salt is not specially required, there is something to be said in 
.favour of purchasing the more concentrated of these salts with 
a view to saving railway charges and handling costs. 

A Klxed Fertiliser.— Gardeners and allotment holders often 
require a complete artificial mature which will serve to keep 
the soil in good condition as far as plant food is concerned. A 
suitable mature of this kind would be 


2 cwt. sulphate of ammonia providing in the mixture 5% nitrogen. 

4 superphosphate „ „ „ soluble ph^pnate. 

1 ” steamed bone flour „ „ 7% insoluble phosphate. 

1 „ sulphate of potash ,, „ 6% pure potash. 

The constituents could be purchased co-operatively by allotment 
associations and divided into small lots after thorough mixing- 
Applications may be made in spring at about 8 cwt. per acre or 
5| lb. per square rod to help out a bgbt dressing of stable 
manure ; or in the absence of dung the dressing could be increased 
to 12 cwt. per acre or 8 lb. per square rod. Such treatment would 
form a good basis for most vegetable crops, but cabbages and 
root crops would benefit by one or two top dressings of mtate 
of soda or sulphate of ammonia at about 1 cwt. per acre or | lb. 
per square rod in addition to the mixture. Applications of quick- 
lime or ground limestone once every three or four vears m 
necessMy on soils not naturally rich in chalk to obtam the best 
results from artificial fertilisers. 

Artifidal Famyard Manuie.-As a resuli of the ’•e^nt 
outbreak of foot-and-mouth disease certain temers, who h« 

had their cattle slaughtered and are “n 

their farms, find themselves with large quantities of straw on 
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hand whi(di they cannot convert into dong. In these <dr6am- 
Btam^, and particularly if a good sui^Iy Of water is avaiiahle, 
the process of rotting straw by chemical totiaent, worked out 
by Hutchinson and Itichards at Bothamsted/m^^t meet the case* 
Besnits of a trial on oats with artiheiai hsrmyard mmmre 
made on a farm in Bomney Mar^ have recently been published 
by 0. H. Garrad, j|h® County Agricultural Organiser for Kent, 
fhe quantity of straw (jonverted was 82 tons, and about three 
months was required for rotting to take place. The treatment 
and yields of oats were : — 


Plot 

Memreiper acre. 

Oats, 

Bus, jpar acre. 

i 

16 tons of artificial F.Y.M. in December 



+ artificials at mowing time ... 

54 

2 

21 „ „ bullock dung in December (no 



cake fed) 

46 

3 

15 „ artificial F.Y.M. in December 



(no artificials^ ... 

50 

4 

Chaffed straw is December + cbemicals at 



sowing time (chalk and sulphate of ammonia) 

54 


The dressings on Plots 1 and 2 were arranged to supply 
the same amounts of plant food per acre. Plot 4 received such 
straw and chemicals per acre as would produce 15 tons of 
artificial farmyard manure if rotted in the stack. 

The figures indicate that straw when rotted artificially under 
proper conditions had in this case a fertilising value which com- 
pared favourably with that of dung made without cake. That 
the rotting is essential is seen by the failure of Plot 4. 
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PRICES OF ARTIFICIAL MANURES. 

•Note.— U nlew olSifirwise price* are fox not leg* than 2*t<Ma lots loj, in 

towns nam«i, and are net cash for prompt delivery. 

Averut/e Wice 
week mMitg Febrwry Uk. 


Desobiption 


1 

Bristol 

Hull ] 

L’pool 

L’ndn 

Cost per 
Unit at 
London 

£ *. t 

& s. 

£ s,. 

£ a. 

B. d. 

14. 6 : 

13.15 

13.10 : 

13.10 

17. 6 

... 

... 


12.10 

19. 3 

14, 0* . 

14. 0* 

14. 0* 

14 0.* 

(N)1S. 6 

15. 3*1 

IS. 3* 

13. 3* 

15. 3* 

(N)I4. 3 

{ 


... 

2. 5 

3. 7 

2.io ! 

2. 6 

2. 5 

2.10 

3. 7 




2.15 

2. 9 



' ... 

3.15 

2. 6 



... 

; 2.12 

2. 7 

' 8^5 I 

7. 5 j 

7,10 

I 7. 7 

2.11 



11. 5 

111. 5 

' 4. 8 




3.12§ 

! 2. 1 




2.17§ 

U1 

! ii3§ 

i 2! b§ 



... 

: 2. 

: l.I6§ 

2.0^ 




1 1.135 


2!‘'3§ 

2.' 3 

i 35 


s.Ial 


... 

3.19 



; 3.10 

2. 0 

; 3.12 

i i'l 

3. 

\ 3. 2 

2. 1 

9.10 

\ 8. 5 

8.15 

8. 6 


I 6.10 

1 6. 71 

\ 6. 5 

6. 21 


j 12.15 

i ... 

12.10 


... 


Nitrate of Soda (N. 15J percent.) 

„ „ lime (N, 18 ^ cent.) 

Sulphate of Aromonm, ordinary 

(A. 25| percent.) 

„ „ t. 

(A. 35| per cent.) 
Kainit (Pot. 18| per cent) ... 

„ (Pot, U p« cent, } 

Sylvinite (Pot. 20 per cent) 

Potash Salts (Pot. 30 per cent.) 

„ „ (Pot 20 per cent) 

Muriate of Potash (Pot, 50 per cent) ... I 
Sulphate of Potash (Pot, 48 per cent) 

Basic Slag (T.F. 35 per cent.) 

„ „ (T.P^ 30 per cent) 

„ (T.F. 26 per cent) 

„ „ (T.P. 24 per cent.) 

„ „ (T.P. 20-22 per cent.) 

„ ■„ (T.P, 18 per cent) 

Superphosphate (S.P. 35 per cent) 

(S.P. 30 percent.) 

Bone Meal (A. ij. T.P. 45 per cent) 

Steamed Bone Floor (A, 1. T.P, 60 per cent) 
Fish Guano (A, 9-10, T.P. 16-20 per cent)... 


Abbreviations : N.==Nitrogen ; A.— Ammonia ; S.P. —Soluble Phosphate ; T.P.»= 
Total Phosphate ; Pot.=Potash. 

* Delivered in 4-toii lots at purchaser's neares»ailway station, 
f Delivered (wilhin a limit^ area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage fiom works to town named. Hull prices include 
delivery to any station in Yorkshire ; Ijondou prices include delivery within a 
limited area. Cost to purchasers in other districts will be greater or less according 
to the distance of different purchasers from the works. 


MONTHLY NOTES ON FEEDING 
STUFFS. 

1. T. Hainan, M.A., Dip, Agric. (Cantab.), 

Animal Nutrition Imtitute, Cambridge University. 

The MutoitriTe Value of Stmflowei Seed Cake and Meal.— 

'ith the reopening of trade with Eussia, a certain amount of 
mflower eeed cake and meal is now reaching the English market, 
id the writer has already had a sample submitted to Wm for 
pinion, In Euaaia, sunflowers are cultivated as a field ‘crop 
0 a fairly eitenBive scale. The oil is extracted and used for 




colma^ pmposeSi the reeiclaiJ'cA cake meal bmiig tised for 
cattle ^eedmg. 

CoTnpojitton.— The nutritive vdue of sunflower seed cake varies 
conriderabiy with the degree of decxurioation and the exte^^ to 
which the oil has been extracted. A meal that has been 
obtained from the usodecortioated eeed'by a solvent process is 
of little value as a feeding stofl, and may possess as much as 
36 per cent, ctf woody fibre and as little as 2 per cent, of oil. On 
the other hand, a cold pressed cake obtained by crushing decorti^ 
cated seed Gontains as much as 12 per cent, of oil and almly 
approximates to linseed cake in nutritive value. Samples of cake 
or meal varyii^ between these extremes may find their way on 
the market, and in attempting to assess their value for feeding 
purposes, readers are advised to ascertain the percentage of 
woody fibre as well as the oil and albuminoids before purchasing. 
The following figures represent an average analysis of samples, 
of decorticated and undeeorticated sunflower cake respectively 
(percent):— 

Dry CdfhK ZKpeiftMA 

Matter. Pr^ttA. Oit. Aytfwfw. JPitre. iVol, Oil. Carito. fitrt. 


tafiowr^r Cdke, 
deoortacated 90*4 37*4 
Snnfiower Cake, 
lodecorticated 92*9 19*1 


90*4 37*4 13*8 20*4 12*1 6*7 33*6 12*2 \H 3*6 


■ndecorticated 92*9 19*1 7*4 28*9 30*0 7*5 17*2 6*5 20*6 5*3 

Both the above cakes represent samples obtained by the cold 
press method. Extracted sunflower s^ meal will be still less 
valuable than undecortij^ted sunflower cake. The starch 
eqmvalent of the decortiraited cskB is 72,6, that of the undecorti* 
cated 49,6. ^e nutritive ratios are, rwpectively, 1 : 1 and 1 : 2. 

TXae of Sunflower Seed Oake lor Xdve8lQCk.-*A typical sample 
of sunflower seed cake b hard ii4 tm^ure, and generally contains 
some earthy matter and weed seeds. Its keeping qualities are 
good, there being little danger randdity occurring during 
stmge. The%9| samj^flO of smaflower seed cake may be freely 
used with all stock, hut ife use is not advocated for pi^, 

laiticnlarly Jlftttlpi^ H fattened on a ration 

nnft taimng’ seed ate » idt qnaKty of pork is produce . 

Simfiow is. snifable for cows, feeding o 

laeleMiwsd ^ an ifaawse in Ihe fat m the mil 
fWBifflstB fed Wtli.it. "It fa afe a good feeding stuff to fa te g 
..wi .w« flofcKfa? afflie tesnltent oacass being favour 


ably.i^o^ed ^ iii 
In* tittcaseittf 
vdte 


#; it has been shown to be of 




Mosthli NbiEs ON Ffinm. Stuffs. 




Whwti British • 
1^}^, British Feedingj 
Canadian No. i 
Western! 
Oats, Bi^liab, White - 
Black and 
Grey| 

Scotch, White 
Canadian No. 

Western 
„ No. 3 „ 
Canadian Feed 
Argentine - 
Maiee, American > 

, Ai^entine > 

, Sontb African 
ns^ English Wiut( 

^ Rangoon - 
Pes^ Ja^ese - 
BiUlen* Offids 
Bmt Briti^ < 

„ Broad - 
Middlings Fiueilm 


Meal, Barley 
Maise* 
„Soatli Afri 
,, Germ 
„ Glnten-i 
Ixwust Bean 
Bean - 
Fish • 
Linseed 

„ Cake, Eng 


Decorticated Cotton 
Seed Meal 7% Oil ■ 
Coconut Cake Oil • 
Palm Kemd Meal 2“/„ 
Oil 

Feeding Ti^cle - 
Brewers’Qrailns 
Dried Ahs 
„ Porter - 
Wet Ale - 
,, Porter - 
Mi^t Oc^ns • 


Price 

per 

Price pw 1 

tiaonrial 

V^ue 

per 

Ton. 

& s. 

cast of 
Food ' 
^alue per 
Ton. 

£ s. 

s.d, 

r. 

lbs. 

Cwt. 

3.d. 

Ton, 

£ s. 

-7 

— 

11/- 

11 0 

0 16 

10 4 



lU/(i 

10 10 ! 

0 12 

9 18 

37/6 

400 

10/G 

10 10 

0 12 

9 18 



11/- 

11 0 

0 U 

10 6 

- 

- 

9/8 

9 13 

0 u 

8 19 

■“ 

— 

11/4 

11 7 

0 14 

10 13 

28/0 

320 

9/10 

, 9 17 

0 14 

9 3! 

26/i> 

,, 

9/4 

9 7 

0 14 

8 1:?| 

25/0 

,, 

8/9 

8 15 

0 14 

8 1 

24/0 

480 

8/5 

8 8 

0 14 

7 14 

43/3 

10/2 

10 3t 

0 13 

9 10 

46/0 

1. 

10/6 

10 10 

0 13 

9 17 

43/3 


10/2 

10 3t 

0 13 

9 10 

— 

— 

11/- 

11 0 

1 13 

9 7 

— 

— 

8/9 

8 15+ 

1 13 

7 2 



24/ 

24 5t 

1 9 

22 16 

~ 

_ 

_ 

7 17 

1 7 

6 10 

— 

— 

— 

8 ir. 

1 7 

7 8 

- 

— 



10 2 

1 3 

8 19 

- 

— 

— 

9 2 

1 3 

7 19 

__ 

— 

— 

11 7 

0 12 

10 15 

— 

— 

— 

11 5 

0 13 

10 12 

1 — 

— 

— 

10 5 

0 13 

9 12 

. — 



10 5 

0 19 

9 6 

1 ~ 

— ' 

_ 

9 5 

1 8 

7 17 

. _ 

— 

— 

8 5 

0 10 

7 16 : 

. ^ 

— 

— 

12 15 

1 13 

11 2 

. _ 


_ 

20 0 

4 8 

15 12 

■ “ 

— 

_ 

23 10 

1 12 

21 18 

1 

1 - 

- 


13 7 

1 19 

11 8 

) 

1 _ 

— 

— 

7 ^5 

1 16 

.5 19 

1 

1 — 


- 

7 12 

1 16 

5 16 

1 



13 7 

+2 16 

10 11 t 

. 

~ 

- 

10 2 

1 11 

8 11 ^ 

1 — 



6 10 

1 5 

5 5 ; 


- 

- 

7 0 

0 8 

6 12 




8 7 

1 5 

7 2 ^ 





7 17 

1 5 

6 12 ^ 




1 15 

0 9 

1 61 





1 10 

0 9 

I 1 1 

— 

_ 

— 

7 12 

1 15 

5 17 I 


Btarch 
Kquiv. 
per 
100 lb. 

1 

Prloe 

per 

Ouit 

Btarch 

Squiv. 

i 

167 

Price 
per lb. 

8tanA 

Equiv, 

d. 

71-6 

2/30 

1'52 

71 

2/9 

1*47 

71 

2/9 

1*47 

59-5 

3/6 

1'87 

59'.5 

3/- 

1'61 

59-6 

3/7 

1'92 

! 59-5 

3/1 

1‘65 

1 69-5 

2/11 

1-56 

59-5 

2/8 

1-43 

59 ‘0 

2/7 

1-38 

81 

12/4 

1-25 

81 

'2/5 

1-29 

81 

:2/4 

1-25 

67 

2/9 

1-47 

67 

'2/1 

1-12 

69 

: 6/7 

3 ‘53 

45 

2/11 

1-56 

45 

:3/3 

1-74 

72 

'2/6 

1-34 

64 

2/6 

1-34 

71 

|3/0 

1-61 

81 

:2;7 

1-38 

81 

2/4 

1-26 

85-3 

2/2 

1'16 

1 75-6 

2/1 

M2 

: 71'4 

2/2 

M6 

67 

j3/4 

1-78 

53 

U/ll 

.3-17 

119 

;3/8 

1 ' 

196 

74 

:3/i 

I’65 

42 

|2/10 

1-32 

42 

2/9 

1-47 

t 71 

3/0 

1-61 

i 73 

2/4 

1-25 

; 71-3 

, 1/6 

0-80 

51 

2/7 

1-38 

! 49 

2/11 

1-56 

^ 49 

2/8 

1*43 

; 15 

,1/9 

: 1/5 

0-94 

Il5 

0*76 

I 

;2/9 

1-47 


t At Liverpool. 

Nom-^The prioea quoted above reieT to tb^ce ex miU of 

twosiofcUais have taken place in Undon, imlef|8o«^^ considefiv lower than 

store. Tteprtoei wereonrrentat the tocarriflle and dcnlera’commwMon, 

tte prioee M local coontiy markeu, the o offer at their 

Bnyew eaa. hoirever, easily compare Thus, suppose coconut cake U off^ 

market toy the- aeth^ of calculation Se”value J 

locally at filO perton. Its maunrlel v^ne is uivaiait of coconut wke as glv^ m 

£i ha per top. Dividing this figure by 73, Jhe ste tijia again by the ncm^ 

ti>« table, tito OOrt pw unit of starch ^ lh of starch equivalent is 1*2^. 

efpaohdl stowh equivalent in 1 ““‘A*^,^c^iTOlent of otoer feedng 
ealouiatton WlSehow the relative cost ^ lb. determine which 

1<«1 Utojfk^ ftctt the wsnlte of The mannrial value ** 

Mtt thehetovaltw it the prices quoted <» $d. ;.P,0,. 

««*coUitod eo rtM hute of the following unit pruies .-n , 
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Qua^tei to twe. — ^Fattdnmg ca^e have been given up to 
14 lb. jwr head per day^ pigs 24 lb. a day; fattening Aeep 
3 oe.,*and working horees may be given np to 6 lb. per head per 
day. The quantities here given refer to the best qusdlty eake; 
math more care diiould be exerciBed in feeding the undeoorticated 
cake or extracted meals. Since the digestibility decreases rapidly 
with the increase iif woody fibre the undecorticated samples 
are relatively less valuable as feeding stuffs than the decorticated 
sample, on a«comparative analytical basis. 


Farm Values. 


CHOPS. 

IfATkBt 
Valneptr 
1th &E. 

d. 

■TO? 

pa 

onit 

SJL 

ad. 

Stiiob 
BtmivBlnit 
p«r 100 lb. 

Food 

Valoeper 

Too. 

a 1 . 

MauaiU 

Vd«p« 

Ton. 

a i. 

Vfthiepet 
Ton on 
FArm. 

£ s. 

Wheat . . - - - 

1*25 

2 4 

71*6 

8 7 

0 16 

9 3 

Oats - - ' 

1’26 

2 4 

69*5 

6 19 

0 14 

7 13 

Barley ♦ - ' - - - 

1’25 

2 4 

71*0 

6 6 

0 12 

8 18 

Botatoes * - ■ • J 

1-26 

2 4 

18*0 

2 2 

0 4 

2 6 

Bwedm * - • - i 

1*25 

2 4 

i 7-0 

0 16 

i 0 2 

i 0 18 

MangoMfi ... • 1 

1-26 

2 4 

i 6*(r 

0 14 

i 0 3 

i 0 17 

Good Meadow Hay • - | 

1*56 

2 11 

31*0 

4 10 

0 14 

B 4 

Good Oat Straw - ♦ • 1 

1*56 

211 

17*0 

2 10 

0 7 

2 17 

Good Clover Hay - - i 

1*56 

211 

32-0 

4 13 

1 1 

5 14 

Vetch and Oat Sila^^e • - | 

1*43 

! 

2 8 

14*0 

1 

1 17 

0 7 

2 4 




* 


The MiniBtry has now received Treasjury authority to carry 
out at the ^aaeheaih School of Agriculture, Nantwich, 
P Itnr Brafidinff Chesbiin, practice eq}eriment8 in the 
TZiimfflAs ^ breeding of laying pouliay with a view to 
* obtaining information to the effect, if 
any, upon the inheritance of laying qualiries of certain forms of 
inbreeding and out-hreeding practised at present by North of 
England breeders. Details of these experiments are as Mows 

1 . To tost experini^tAlIy 4 he efiect of in^hreediitg on feconditr in 

oortafii selected strain^ Af *pure-bred fowl^ liy mating together 
brother and sitter, dam eon, siie and dan^ter, dam and 
grandson, ete., |ha r^a^va fecttndify of the progeny to be 
caiefuUy , 

2. To test the eiset oi»f^breedtnjf on femuuUty in oertain selected 

BtralBa d€ pnriJkad j^ls. 

3. Cononscstilj wi% uparimanta 1 and ^ to make observations on 

tbe itamlw amploiid, in ord«r to obtaia eridasoa on tiie question 
Ib^ is or U not a linkage between the external 
iharaeteni and feenndity. 

i, CS^wnnenUy wiiii experimeiiie 1 and % to record any data ^ar- 
<m tbe poasiblHfy of httildiDg 19 i strain of pullet breeders. 
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These experiments will constitute part of the National I\)ultry 
Jnstifcute Scheme, and a Sub-Committee of the Ministry’s Poultry 
Imtitute Advisory Committee is responsible for the carrying on 
of the experiments, the members of the Sub-Committee were 
nominated by the National Poultry Council and consist mainly of 
practical poultry breeders, with Professor S! J. Hickson, M.A., 
D.Sc., F.R.8., of Manchester University as chairman. 

The Sub-Committee proposes to use as a foundation stock, 
breeding pens of 6 hens and 1 cockerel of each of the following 
three breeds, viz., White Leghorn, Rhode Island Red and 
White Wyandotte, wtih the provision of a duplicate pen in 
each case. The hens in each pen will consist of three good 
layers and three poor layers whose breeding and individual 
trap-nest records are known. 

For the purpose of the experiments, the Cheshire County 
Council will provide land at the Reaseheath Farm Institute, 
and other facilities, free of charge, and the work will be con- 
ducted in close association with the staff of the Cheshire Educa- 
tion Authority. 

The capital expenditure involved under the Scheme up to the 
81 Bt March next is estimated .at ;£1,500. This figure covers 
the cost of a portable bungalow for the resident poultryman, a 
food store, incubating house and office, as well as the poultry 
houses and equipment required up to that date. The capital 
expenditure for the ensuing twelve months up to the 31st March, 
1935, is estimated at £800. One-fourth of the capital expendi- 
ture will be provided out of the funds contributed by the poultry 
industry towards the National Poultry Institute Scheme, the, 
remaining, three-fourths being provided by the Ministry of Agri- 
culture out of the Development Fund. Maintenance expendi- 
ture, mainly on feeding stuffs, wages and fuel, is estimated for 
the twelve months ending 31st March, 19*25, at £715. The 
whole cost of maintenance will be borne by the Development 
Fund. 


Arbakobhekts have been made with th^ authorities of the 
Midland Agricultural College to hold a course^ of instruction 
T Bf tM Recording, from 28th April to 

17th May, 1924, provided that a sufficient 
ttu* Beeoraillg* students apply for admission, 

^ syllabus lowing full particulars of the course may be 
obtained on application to the Principal, Midland Agricultural 
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Collop, Sutton Bonington, Loughborou||i. The^^ 
includes lectures on*milk— its nature and oodtipositaon, bacteria* 
and their relation to milk, testing of xnilk, and the pr^ 
and practice of milk recording; and praciiaii wo]^ on actual 
milk recording of a comprebensiive chara^ including food 
records, coat of foddfl, and cost of food p^ gallon of milk. 
The tuition fee will be M Ss*- Board may be obtwned at 
the Sutton Boiungton Hostel (SOs. per week). The registration 
fee for the period is 5b. 

Application for admittance to the course should be made 
on or before 18th April. Preference will be given to students 
who are either already milk recorders under the Mimstry’s 
scheme or who intend to apply for such posts. It is not possible 
to give any indication as to what vacancies for milk recorders 
may arise, nor can any guarantee be given tl^t studeuto will 
in fact obtain employment as milk recorders. The names* 
ol successful student® will, however, be drculated by the Ministry 
to all milk recording societies in order that preference may be 
given by sodeties to these students on the occasion of hlling a 
vacancy. The appointments carry salaries ranging usually from 
£150 to £250 per annum, and ^ey afford to young agriculturistfl 
an excellent opportunity of acquiring a practical knowledge of 
dairy fanning, often of the best type, as carried out on a variety 
of farms. 


Tte trials which are conducted by the Ministry each year 
with the object of testing new varieties of potatoes as to their 
Qf immunity from wwrt disease were again 
PoUbief cOTed out in 1928 on the farm of the 
' National Iri&tute of Agricultursd Botany, 
^ O^siririr, Laac^ The actual field 
1 ^ * ^ and to taking of records were 

cstod Quf by Mr. Harold Bryan, B.Sc., 
and Mm to Institute, -but to trials were 

oondu<^ i^xoved by to Ministry. 

The resaiiPirf to iiads l»ve been eonsid^ by a small 
ComniHtee oMpMd of leproii^toim of to Ministry of 
Agricoltiire to Agriculture for Scot- 

land and to Min^i^ d Agriccdt^^ I^orihem Ireland. 

; Tlw fadings of to Pototo Sytoyin 
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National Institute of Agricultural Botany have been jccepted 
where recommendations as to the classification of varieties as 
^onymous with existing varieties have been made by that 
Committee. 

After full consideration of the results of the 1928 trials 18 
new varieties have been added to the list of those approved 
as immune from wart disease, and descriptions of these 
vmeties are appended hereto. In addition to those included in 
this list 81 varieties successfully passed the test; the growers, 
however, do not propose to place these varieties on the market 
at the present time, and their inclusion in the approved list 
is therefore postponed with the object of restricting the list 
to those varieties which have actually been introduced into 
commerce. 

New Approved Immune Varieties, following are the 
de^riptions of those varieties of potatoes which have been 
added to the Ministry’s list of varieties, approved as immune 
from wart disease as the result of the 1923 trials 

Barly Varieties 

JBalcatreB, 

Xnbers round j skin wbito ; fiosh v?hite, eyes modinin. 

Haulm— upright, strong, vigolous, medium height, leaflets medium 
8ia», medium green; stems green; wings knife-edged. Leaf 
very open. 

Flowers — white'; anthers dark yellow. 

Second Early Varieties:— 

The Matsie. 

Tubers — round; skin white; flesh deep yellow; eyes medium. 
Haulm— erect to spreading, irregular; leaflets light yellow gr^n, 
narrow, elongated; stems light green; wings slightly serraW 
Flowers— white. 

Wild UoH, 

Tubers— oval, flat; white skin; shallow eyes, white flesh. 

Haulm— ^reading ; leaflets light jrellow green, glossy, heart shaped; 

stem bronaed; wings much serrated. 

Flowers — ^irhite with bluish tint, very distinct; anthers orange. 

Late or Mainorop Varieties 
ivondole. 

Tubers— ladney j skin white; flesh pale le| 3 on; eyes shallow. 
Haulm— till, upright, vigorous; leaflets small,' dull; stems much 
bvoaumd, numerous ; wings serrated ; leaf open, 

Howeri— white ; anthers yellow. * 

e/ Baf e. 

Tubers— round ; skin white, speckled pink specially in the eyes, 
i^g hhuth at heel end of tuber ; eyes n^ium to deep ; flesh 

white. 
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Hftnl%^taU, erect to ^reading; leafliato glo«?yi mediTan giica, 
corrugated; leaf open; stem mxich bionnd; iii^^ straigftt. 

Flow&»-helioti:ope, tipped white. 

kmalt 

l^ibers — ^roond; skih wbite; traces of pink in tbe ejM; flesh Imnon; 
eyes shallow. 

Haulm— upright, regular, vigorous ; leafleta grey-green ; fiat ; stems 
green, serrated wings; open 1^* 

Flowers— none observed, buds drop. 

Hehm Heauty. * 

Tubers— round, dented at stem end; skin yellow wi^ blue purple 
splashes ; fie^ yellow ; eyee deep ; sprouts blue purple, 

Hauiii^tall, upright; stems thick, branching freely, mottled blue 
purple especially at hue; leaf open; midrib often hM a spot 
of purple at the base and at the base of the leaflet stalk; 
leaflets small, round, medium to dark green, margins fluted, 
‘ veins well marked, giving the leaflet a slightly crinkled appear- 
ance; secondary le^ets small, but fairly nunmrous. 

Flowers— dark blue purple tipped white, profuse. 


Tubers— kidney to oval; skin white; flesh pale lemon; eyes shallow. 
Haulm — spreading; leiJets light green, ^ossy, flat. 

Flowers— creamy white, numerous. 

Early MonUtee, 

XubMS— oval, flattifih ; skin uniformly red ; eyes shallow and on the 
point; flesh white. 

Haulm— bushy, somewhat spreading ; leaflets small, dull, corrugated, 
rigid ; leaf open ; stem light green ; wings semted. 

Flowers— white. 

ISdinchip, 

Tubers— kidney to oval ; skin white ; flesh pale lemon ; eyes shallow. 
Haulm— apieading; leaflets grew, glossy flat. 

FIowots— white, very seldom foin^d. 


Footprint. 

Tubers— round, skin white ; flesh pale lemon ; eyw sh^ow. 
Haulm— upright. 

Flowers— white, anthers orange. 


Golden Marvel. ^ x , « 

Tnbers— oval, skin wliite j fif* yuHow ; shallow eyes. 
Haulnt-i^right, strong, feOl i leaflet* dark, gloaey, ‘ cup-shaped ; 

stems bmsedi stosi; .dighfly serrated, 

Flowers— white wi^i 

^ pi* .*un, I. -i - 

nnm mu us green stemsi wings strafghi 
Fiowei»--^wldtej anttm 

dda pSak} «pmti ptalt; I** P»^ j*Jlow; eym 
i saucet-el^ped snd ^ ,^ 
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I Sarop Bbkkdiko 

— ^ 

Hattba^^^iaibit tiB; istem braiiu^hing, marked^ pink^ grata 
win»fc open, with pink midrib. Leafl^ difi, daA 
gzttai and fiaiiy basw of young leafeta markedly rod^purple 
when young; veins well marked; stalks ted purple. 

Jlowers— white, profuse; buds red purple; stalks short and rtd 
purple; berries profuse. 

Afotn’a Surprise, 

Tubers— ovri; ikiu white; flesh lemony eyes shallow. 

Hflulm— upright, medium height; leaflets m^um size, elongated; 
steins very slightly bronzed; wings slightiy serrated. 

Flowers— white, rare, buds dropping. * 

Boyal Utewart. t 

Tubers — ^kidney; skin white; flesh white; eyes shallow. 

Haulm ^upright, strong ; leaflets light green, heart shaped, crinkled ; 
stems stout, bronzing in the axils of the leaves ; leaf open. 

Flowers— white, spiall 

Scottisk Chief. 

Tubers— round ; skin white; flesh white, eyes shallow. 

Haulm — ^upright ; leaflets medium green, crinkled, cup shaped ; 
stem slight bronzing ; wings markedly serrated. 

Flowere— white, rare. 

Spion Cop. 

Tubers— round ; skin white ; flesh lemon ; eyes medium. 

Haulm — ^upright, bushy; leaflets medium green, elongated, glcMsy, 
crinkled; stems numerous; wings straight. 

Flowers— white, rare. 

The variety “Clifden Seedling” added to the list after the 1922 
trials (see this Journal^ March, 1923, p. 1137) has now l)eeD declared by the 
Potato Synonym Committee of the National Institute of Agricultural Botany 
to be synonymous with “Champion II,” under which name it will in future be 
shown in the Ministry’s list. 


« * # * « * 


A BEPOBT’^ on wool improvement has been published by the 
British Research Association for the Woollen and Worsted Indus- 
tries, “Torridon,” Headingley, Leeds. It 
^ ^ is issued by the Joint Committee on Sheep 

Breeding which consists of representatives 
of the Association, the Universities of Leeds, Edinburgh and 
North Wales, the University College, Reading, Armstrong Col- 
lege, Newcaatle-upon-Tyne, ah^p breeders, and the Agricultural 
Departments of England, Scotland and Ireland. 

The report describes a scheme for wool improvement which 
was proposed by the University College of North Wales, and 
is being carried out in close co-operation between the pollege 
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and ^ Animal Breeding B^aroh D^^tribnient, Udmlw^, 
where^ a fsum ior bree^Qng operatioQS tidcen; Mm- 
Boopic examination haa been made of to vi^us types of fibres, 
smd to development of tbe fieece is being wab^i^ from Urtb 
to maturity with a close regard lor muonfafbtui^B' require- 
ments, Particular attention is being given to conditions which 
promote or deito>y**'kemp” or *■ red kemp" in different 
flocks, while a number of cross breedii^ mcperiments ^e in 
progress. ' 

The results of to first miscroscopical ^udytof fleeces were 
published in the Jcmrnal of the TextUe Iiutitute, VoL 13, 
No. 7, 1922; those of to second and third are given in the 
present report. They deal with the vnld variety and with the 
adult Blackface fleece. 

A number of rams and ewes of pure Merino blood have been 
given by tbe State Farms of Peru, and experiments in breeding 
tbis type are being conducted. A large range of Merino, stud 
sheep fleece samples have been obtained from Australia and are 
being examined, and comparative tests with existing sheep- 
marking materials are also being conducted. 

The work of to Committee is of great /interest to both 
breeders and manufacturers, and the Beport deserves the 
closest attention of all interested. 


« « • • • • 


Tpb Minister of Agriculture has appmnted Mr. Walter B. 
Smith, M.P., Parliamentary Secretary to the Ministry, to 
an tm fai ^ Chmrman of the Allotments Advisory 
. . Committee. This Committee was set up on 

ittL recommendation of the Departmental 

' Committee on Allotments which reported in 
1922, and tot it is in to nature of a Standing Committee 


consisting represei^aiives of to Central Owners’ 
Assoriation, ' the Pai^gnent^ Committee, the 

County Councils* As8(A^oa, to Municipal 

Corpc^ons, to 1^^ Cmmrils’ Assoriationi the Land 
Umon, to A^Mh^ Org^uokation ^ety» and the National 
Union of Alkim^&ldeiB, whidi advises the Ministry upon 
impels. ^ 

• . ■- - - 9 / ♦ • ♦ 

Minjittar dfddad. to appoint a ra^v€iasiBi^ to ezamina into 

to tobiBrtaiteea raoant outoaidr/ol ioot-aad^montb disease, 

to nvto and ^ and to proeaduie 
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adopted hy to advise whether any further precautions 

^OuM be tal^ to guai^ i^inst the introduction and spres^l of the 
diMasS; and to consider whether a scheme of insurance can beedevised 
as an idtemative to the existing system of compensation for slaughtered 
animsls. 

The Committee will consist of the Right Hon. E. G. Pretyman 
(Chairman), Mr. Walter Smith, M.P., ParUamentary Secretary to 
the Ministry of Agriculture, Mr. H. German, and Mr, Alexander 
Batchelor. 

Position o» 21«< February, 1923.— The position in regard to foot- 
and-mouth disease has remained stationary during tEehruaiy. . The 
outbreaks duriii|^ the first four days of the week ended 23rd February, 
however, show a tendency to an increase. It will be remembered that 
the disease wach^ its height in December, when 1,201 premises were 
found to be infected. The figures of outbreaks for the last eight weeks 
are 319, 266, 198, 116, 67, 67, 63, and 65 respectively. Jfew centres 
of disease have, however, appeared during February in Essex, Ayr, 
Notts, Hunts, and Kent. 

Since the commencement of the present series of outbreaks on the 
27th August, 1923, the numbers of infected premises declared and 
animals slaughtered and the expenditure incurred up to 21st February 
have been: — 


Total number of outbreaks in Great Britain 
Number of counties affected - - - 

35 in England . 

2 in Wales and 
11 in Scotland 

2,664 

Total number of auiinals 
slaughtered or authorised 

Cattle. 

Sheep. Pigs. 

Goats. 

to be slaughtered - 

90,940 

30,797 42,454 

115 

Percentage of animals 
slaughtered to total ani- 
mal population of Great 

Cattle. 

Sheep. 

Pigs. 

Britain - - - - 

Estimated Gross Compensa- 
tion payable for animals 
slaugbtered - 

Estimated receipts for salvage 
of be^dtby carcases 

1-3 

0-15 

£2,901,000 

£383,600 

1*5 


On the «th February ^tbe Ministry issued an Order operating 
as from the 18th February, the efiect of which was materially to reduce 
the extent of the areas subject to restrictions. Some important 
amendments have been made in the regulations controlling the move- 
ment of animals in infected areas, viz. 

(1) Animals which are moved from one farm to another in 
an infected area or from premises outside any inf^ted area to 
premises in such an area, otherwise than fbr breeding purp<^, 
are tequired <m arrival at the place of destination to be detained 

thereon for a period of 28 days ; 

(S) For llie pniiKJses of licensing movements or qf anthons- 
ing the holdii^ of sales of animals whether at fat markets 
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or (m {«rm pmruseS) any inloctad pUi^ n^. jM 
the t^iratlon. of 28 frpih tho date npop* wfueb the da^hter 
all stock thereon ^ae ocanpleted, provided that in the mean* 
4a» the tod didntoimi of the piemto has been completed 
to the satisfaction of an Iiu^eeto oi the Hiniitiy ; and 

(3) In the case of sales of animaTs tm f am ph^mises the 
Xx)cal Ai^hotity may authorise ^ee on any such premiim ii^^ 
are not within S imiles of place instead of within 

6 miles. The distance of 5 milee is still applicable in the case 
of fat stock mariceta 

Bale of Seeiis other than Cereals.— The Seeds Aot^ 1920, makes it 
compulsory in the case of a sale of any of the prinmpai kinds of grass, 
(dover, heM. or garden seeds for the seller to state in writing certain 
essmitial particulars as to their quality, wosk as the percentage of 
germination, percentage of purity, preseime of injurious weed seeds, 
country of or^, etc. Similarly, in the case of a sde of seed potatoes, 
particulars mnst be given as to the country of origin, variety and size. 

These particulars must be delivered to the purchaser at or before the 
time of sale or delivery of ^ seed, except in the case of wheat, oats, 
rye and barley for seed, when, by virtue of a generid licence issued by 
the Ministiy of Agricalture, the necessary particulars may be deli- 
vered at any time within one month of the sale. 

Paragraphs have appeared in the Press which sugg^ that 
the general licence authorising delay in the delivery of the particulars 
applies to all classes of seed covered by the Act It should, however, 
be clearly understood that it relates solely to the cereal seeds mentioned 
above. 

Seed Potatoes : R^fulations fbr Sale.—The Ministry has prepared 
a memorandum which gives, in a very concise form, the particulars that are 
required by the Seeds Act, 1920, the Seeds Regulations, 1922, and the Wart 
Disease of Potatoes Order, 1923, to be declared in respect of sales of 
potatoes. This memorandum is being widely circulated and will, it is 
believed, prove of assistance to sellers of seed potatoes when the spring sales 
commence. Copies may be obtained from the Ministry, 10, Whitehall Place, 
London, S.W.I. 

• a » * * # 

NOTICES OF BOOKS. 

The Manimng of Sraea Land for Hay .-(Winifred E. 
Brrachley, D.Sc. LcodDcf LrMiiuuii, Green & Co., price m 6d.) 
Ii one of the eeries of Bothamted Mwiogtnpto on Agricultural Science. 
In 18S6 Lawei and GllbirHoM jout the Pp* Gnw Plot* to deteniOTe 
the lelatire ofeci of'difotent combinaticaa of manmos upon hay 
prodnetMW with rrfe^nce not only to yield l»t to the botanical com- 
poeition of the harl»|e, ,^d thoy evontnally pnWiiOMd the^iMidts of 
20 jwut* ewitiimoiih mMiuriug. Dr» Biunchl^ hw coUat^ the 
addituMud d«|a huw acciUttDlifed aiufie tJw^ and by 

oompvaMimt ihd talrnkticm of mai^ and figure! hw tucceeded 

in pieiMtting the ealieat featnrei in an iitewet^ ihd bughly c- 
tive foiiD. '* 
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‘XIm anthoTOM u oai9iul to point ont that the lefoits deal aolelj 
with the Bothanisted plots on heaTy soil »ad that, witl# oertiuii 
exeeptiozu, the Hame manuni^ h^ beeoi applied to eat^ plot np to the 
preeent day ; further, that the first crop of grass has been cut for hay 
•vwy year, and^ since 1872, the aftermath as well. While, theie^ce, 
from the scimitific point of view, the value of the work lies to a great, 
extent on the length of time ovw which the experiments have been 
carried on, fanners must take into consideration the fact that the 
continuons use of the same manures and of t!ie same method of crop 
utilisation is not in accord with generid practice. What the farmer 
will want to know is whether, in the ordinary way, it will be possible 
to attain the m<HBt desirable combination of plants. 

Of the more striking results set out, one of the most interesting 
is the beneficial effect on Meadow Foxtail—a very early and valuable 
grass — of a plmatiful supply of nutrients. It seems to need abundance 
of nitrogen, either in artificial ** or organic form, in a soil not too. 
acid from lack of linm. As regards Aprojfti (Bent, Twitch, etc.) it 
is fonnd not to be encouraged by superphosphate nor by heavy drMs- 
ings of nitrc^enoos manures with minerals, and is actively discouraged 
by liming. On the other hand, it is encouraged by organic manures. 

Of the few leguminous plants found in the herbage, it is stated that 
Bed Clover and Birdsfoot Trefoil are most in evidence under starved 
conditions and where minerals have been used— a finding not in dis- 
accord with everyday experience. 

Farmers as well as academic workers should find much food for, 
thought in this admirably arranged and skilfully summarised record 
of experimental work. 

Kohlensaure und Pflanzenwachstum.— (Borne maim, f. “2nd 
Edition, pp. 138. Berlin: Paul Parey, 1923.) This is a second edition 
of a book originally published in 1919. The writer points out in the 
preface how the three intervening years have tended to confirm the 
argaments of the earlier edition. No one now doubts, he says, that 
cultivated plants give higher yields when they receive an incteas^ 
supply of carbon dioxide. A few Of the old opponents still fight a 
rearguard action with the contention that it is impossible to provide 
this increased supply of cajbon dioxide to crops in the open field. The 
book covers the whole question of the aaimilation of carbon dioxide 
frm air, soil and manure, and an account is given of experiments 
with increased supply, both in plant houses and in the open air. 


The Potato.' (William Stuart. Philadelphia and London : 
J. B. hij^hurntt Company. 518 pp. Price ISs. fid. net.)— In the 
preparation of this book it has been the aim of the author to discuss 
the basic principles underlying the production of potatoes, as well a? 
to include the latest available information in regard to the Amenc.'\n 
potato industry as a whole. Chapters are included dealii^ with the 
original p<^to of South America, the history of its introduction and 
toliarop*, and fi#ally its introduction into the United States 
from Ireland in the eighteenth century. 

Thon* this Tolnma deals primarily with potijfo growing ro t 
UnitodXte, and.cannot fully apply this conntiy, 
are materil^ difiarent, yet the fundamental principle S 

prodttetion ate the same. It can be recommended to all agnentture 
students in this country. 




1116 . ^ ^JancBs of 

',: : ' 

Xhfi author ^ long been a ireU*ki|oii^ 
and pot&to sdection^ and in Chapter xxi ht gi^ tha ias^ 
ezperi^^ and conclusioitf as on^ 1 master of ^ iKd>iseA can give. 

Perhaps, however, the chapter on elmifioa^on wiU be the most 
aj^ieclated Ituropean readers, because of the detailed and thoroui^ 
way in which the desoriptapns of each commercial varistj has been 
dealt with and iiiusirated with coloured plates showing sprouted tubers 
and bloesoms. 

The whole book is 'abundantly Ulustoated with photogra]^ and 
tett figUMs. 

Graa^and Farming.-'CW. J. Malden. London: Ernest Bfnn^ 
Ltd., 11124. 30^. net) appears opportunely at a time when the 

question of grass versus aiable is seriously engaging the attention of 
British farmers. * . 

The book deals with the principles of pasture-making, both tem- 
porary and permanent ; choice of seeds ; seeding conditions ; subsequent 
care and management in respect of both hay and grazing^ hay-making; 
ensil^e ; and se^-growing. It concludes with a short chapter on ^ 
breaking up of paststie, and an appendix devoted mainly to the work 
of seed firms and the mixtures of seeds recommended by them for 
diherent soils and climates- 

In his treatment of the sfubject the author takes an independent 
line, and is perhaps raster inclined to exaggerate the difEeience between 
his own views and thoee of other grass experts. Many, however, may 
be disposed to ^ree with him that as a result of isolated experiments 
undue prominence has sometimes been givmi to basic slag and wild 
white clover as the unireisal means foy improving or making a pasture, 
and that unwarrantable deductions have been made from the effects 
induced by the continuous cake-feeding of one class of stock on land 
natnrally poor and lacking in phosphates. 

On the other hand, the author would seem to cling too rigidly to 
the ancient dogma of lean years *' following the first fiush of herbage 
in the formation of a permanent pasture. He makes out a case, how- 
ever, ior a more general recognition of the value of nitrogen and 
humus in pasture improvement, and indicates the need for a proper 
balance of the several food ingredients required by plants. In his 
advocacy of humus he might, with advantage, ^ve differentiated 
between a deep turf of r^^ots ’’ and a turf of matted fibres. 

The chapters on tiie managem^t of perman^t pasture and on 
haymaking are essentially practical and usefuL In the latter a warn- 
ing is given against the not uncommon practioe of judging of the 
suitability of the manurial ^raisii^ from retarded weights of bay, 
regardless of the cqpsst^ent species. In his msithods of sowing Mr. 
Mdden finds a pl^ lor the drill as well as for the broadcasting 
machine, and he mig^ even have goim m to suggest that, in 
certain circumstaiic^ ^ drill ii about the only sure means of 
securing an a4«P^te covering of the seed. For the deetmtion of ant- 
hills he has not^^ ^te e&ctive nor soo^mical to suggest than tho 
spade or ptougb- Has he never tried heavy drag harrows? 

In hia ^MAce Ibf leed-mixturss, lit. Malden favours tbs so-called 
sals ’* plan of includlog a littiie oimaay q>ec|si r^wUess of the 
fautor'of competition. It is unftntuimfe that the mix^urs selected by 
the au^bf as a basis for preseriptlonaln general oontaiiu no perennial 
tywfrasfc^r- 
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Sotmd advice is gipfln on renovation, and the hopele38iie8sa)f obtain^ 
ing profitable lesnlts fidm meiely sowing away poor land to^ grass is 
aoMcientl^ indicated. 

The bwk contains much nsefnl information gleaned from observa- 
tion and experience, but it sufiers somewhat fiom its great lezigth and 
needless reiteration. 

In a volnme of this quality certain obvious errors are unfortunate, 
such as tbe wrong labelling of a very goo<jf illustration of Meadow 
Foxtail as Meadow Fescue (p. 228), and tbe gtatement that present- 
day basic slag only contains 15 per cent, of phogphoj^ic acid. 

« * « « ' * « 


ADDITIONS TO LIBRARY. 

IgrtesltUM, Oensral and Ifiseellaneous. 

jUnMV>orih’DaviSt J. B.— The Prineiples of Agriculture. (275 pp.) 

London : Methuen A Co., 1^, 7g. net. [63(022).] 

Prjani4chnili0tPt N. — Die Dflngeriehre. ’(462 prt) Berlin: Paul Parey, 
1928. [62.16(02).] 

Come, F. £(.— Manuring for Pro6table Production. {24 pp.) The 
Author, Star Cottage, Lingfield, Surrey, 1924, gratis. [68.16 (.04).] 

Fldd Croiw« 

Holden, W. /.—Grassland Farming, Pastures and Leys. (838 pp.) 

London ; Ernest Benn, 1924, 30s. net. [63.S3(02).] 

Brenchley, W. JK.— Manuring of Grasslund for Hay. [Rothamsted 
Monographs on Agricultural Science.] (168 pp.) London : Longmans, 
Green A Co., 1924, 128. Cd. net. [63.33-16.] 

Greentng, G. B.— The Tragedy of our Grassland. (27 pp.) Reprinted 
from '* The Fertiliser and Feeding Stufis Journal," 1923. [63.33-16.] 

LItc Stock. 

Clemen, B, A. — The American Livwtock and Meat Industry, (880 pp.) 
New York: Ronald Press Co., 1923, 16.00. [63.6(73); 63.76(73),] 

EMoomles. 

Hew, Sit Henry, and Rutsell, Sir E. /.—The Possibilities <rf British 
Agriculture. (32 pp.) London : John Murray, 1^23, Is. net. 
(888.1(04).] 

Jeeneu, 0. B.— Tbe Co-operative Marketii^ of Farm Products. (850 pp.) 
Pbitadeiphia and London : J. B. Lippincott Co., 1923, |2.o0. 
[884.6(02)0 

Agge, W. H.— Jackson’s Agricultural Holdings and Tenant-Right Valua- 
tion 6th edition. (406 pp.) London : 8weet A Maxwell, 1924, Us. 6d. 
net» [847(a).] 

ft ♦ • « • * 


SELECTED CONTENTS OF 
PERIODICALS. 


i|iinlta% 0«BMJ fai lUfoeUuMtu. 

Fmrtbst ProR^ in the Improvement of Arable Land, /. Btoldoia {Int. 
Bev^ Sd. A Prsrt. Agr.» vol. I (New Series), No. 4. Oct.-Deo., 1923, 
pp. 888-847.) [68.116.] „ 

PraintM* Idvastmations si Aberdeen, /. HendricW (Scdtuh Jour. Agt., 
Vol. triu No. 1. Jan., 1924, pp. 8-180 f68 ^] „ „ 

• The New Nitroffeaoui Fertilisers of Great Britain, Bit E. J. Riwdl. 
(Int. Rev. Bcu A Pwrt Apr., Vol. i (New Series), m i, Oct.-Deo., 
IMS; tp. .8^-868.) [68.1671,] , % * 

Partial St^tealto of by Antiseptics, A, Hefthewi. (Jour. Agr. 
8d., m Jtif, 1. Jen.. PP- ) [SS.US.] , 




FtaM Gf^ ■ * ■ ■■■ ■ 

of tlw 'Beat He^bd ^itimotii^ Fotoib tieid^ ' 
j ,1 Koto ;^ libo Iaflii6iu2fl of tee ettd 

Xp^ of ^ Potoio,"B. ^Y. ^alamen. (Join'. Agr, Boi^ VflJ* FmI %■■■ 

pp» m-m) iedmi 

Hfecteo ^gtt m Gemeiit, A. f. ku^ef. (Int. Ber. Bot esd Pract 
lgr.» m. i tNetr eSS), Ko. 4, Oct^DeB., 1928. pp. 8#T-878. pletw 
28^.) [68.19832.] ^ 

tl^:Pbe^8 wlik^ oboqz doriiw tbe Bttniege 


HortMtare eiid Fn^ Qreitgf. . * 

Trial of Bpriagi Cabbages (Autmiui Sown) 1922-28, A. D. Tumor. . (Joor, 
Pomol. and Hort. YcuL iii., No. 4, Jan.. 1924, pp. 198-184.) 
[68.611(04).] - fv 

Oarbon-Biozide in Belation Ip Qlasabouse Gio|». 1. — The BUtri- 

bntion of Curbon-Dioxide in Olassbonae Atm^heieaj Parfe H.— The 
'Preparation of an Atn ospbere Hidi in Carbon-Bioxide, (). Oven and 
P. a. Williami^ (Ann. App. Biobr Vdl. x. Nos. 3 and 4» Beo.ial9Sffi, 
pp. 312-386.) [68,168; 63.6-19.] I 

Kotos on the PoQtoatitin d Cherrite Allied to Goimneioial Cherry 
(IrowiM, C. H. Hooper. (Jow. Pomol. and Hort. Sci., Vol. iii, No. #, 
Jan., 1^, pp. 165-190.) [63.41(b).] ^ V 

Plant Peats and Diaeases. 

pbaerrationa on the Bio^mica of the Ap^e-Bloaeom Weeyi), 
move pomorunif Linn., K. MUet. (Ann. App. Bicd., Vol. x, Noa. 3 
and 4, Dec., 1928, pp. 848^9, plates 19 and ^.) [68.27.] 

The Beautanee d A]^le StOcbS to Attacka cf the Grew Apple A^is, 
A. H. MasstB. (Jour. Pomol. and Hort., Sd., Vd. iii. No. 4, Jan., 
18B4, pp. 191-2C0.) [68.27.1 

Tteto d Puni^dw on Apple Trees. H. An Ana^ieal Sto^ of their 
Effects on the Trees, A. H. Grubb. (Joor. Fotiaol. and Hort. Bei., 
Vol Ui. No. 4, Jan., 1924, pp. 167-178.) [68.295.] 

Wart Biaease : History, Preset Birtribntion and Oont^ (Soottish 
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